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I R William Petty ^ the ingenious 
Author of the following judicious 
Trails, was Son oi Anthony Petty ^ 
a Clothier at Rumfey in Hamp^ 
Jhire^ and born MAy 26, 1623, 
He took great Delight, whilft a Boy, in fpend- 
ing his Time among Carpenters, Smiths, and o- 
ther Artificers, whofe Trades he fo well under- 
flood, that at T2 Years of Age he could work at 
tliem. His Education was only at the Grammar 
-School there, but he made fo great a Progrefs 
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ii LIFE of the AUTHOR. 

in his Learning, that when he was 15, he 
had made himfelf Mafter of Latitij Greek, 
and Frencby undcrftood Diallings and fo much 
d Geometry and Ajlronomy^ as was ufeful to 
Navigation. 

:. Soon after he went to Caen in Normandy^ 
with a little Stock of Merchandize, which hfe 
there improved : From thence to P^m, where 
he ftudied jinatomy^ and came there acquaint- 
ed with Mr. Hobbesy who had a great Affec- 
tion for him, and aflifted him in his Studies. 
Upon his Reti^rn to England he had a Place 
given him in the Royal Navy. 

In 1643, wh?n the War grew hot between 
the King and Parliament, he went into the 
Netherlands and France^ profecuting his Stu- 
dies /or 3 Years, and then returned to Rum-- 
fey^jvixh fo fmall a Stock as only about 79 /. 
in C^fh, but with an inexhauftible Treafure of 
ufeful learning; 

In 1647, lie obtained a latent from the 
Parliament for 17 Years to teach the ^t of 
double Writing. He fided with the Parliament 
in Opinion, and in 1648 went to Oxford, where 
be ^became Deputy, to Dr. iT^o. Clayton, Pro- 
fclTor of Anatomy, aad under \i\m inftrufted 
young Students in that Science, and ia 
Chcmiftry. 



LIFE of the AUTHOR. iir 

In March 1649, he was created Doftor of 
Phyfickj and foon after made Fellow of Brazen 
iV^ College, \xi December 1650, he was one of 
the Perfons concerned in recovering Anne Green 
to Life, who was hanged ztOxford on the 14th 
for the fuppofed Murther of her Baftard Child. 
January following he was eledled Profeflbr of 
Anatpmy in the Room of Dr. Clayton who re- 
figned, and foon after was made a Member of 
the College of Phyficians, and Mufic-ProfefTor 
at Grejham College. 

Being now Mafter of 500/. he went to Ire^ 
landy where he was made Phyfician to the Ar- 
my by the Parliament, with an Allowance of 
20 s. per Diemy in which Poft he continued 
till June 1659, gaining by his Pradice 4000 /. 
per Annum, befide his Salary. 

^ In 1654, perceiving that the Lands which 
were forfeited in 1 641, and given to the Soldiers 
for fupprefSng the Rebellion, then in Ireland 
were very falfly meafured, and therefore une- 
qually divided by the Unfkillfulnefs of the Sur- 
veyors, he entered into a Contract in December 
1654 to regulate the Admeafurements, by 
which he gained 9000/, He was then made 
Clerk of the Council for two Years, with a 
Salary of 400 /. per Annum. By thefe Advan- 
tages, and his confiderable PraAice in Phyfick, 
he had now increafed his Fortune fo much as 
to be worth full 13 Thoufand Pounds j Part of 

A 2 this 



iv LIFE of the AUTHOR. 

this Money he improved by purchafing Sol- 
diers Debentures, and with Part he bought 
the Earl of ArundeH Houfe in Lothbury^ 
London. The reft he kept in Caflx for any 
improveable Emergency. 

January 1658, he waselededa Burgefs for 
IPeJilow in Ccrnwally in the Parliament called 
by Ricbard Cromwell; but that being foon diffol- 
ved, he returned to Ireland^ where he had ^ 
great Conteft with Sir J^erom Sankey^ whq 
charged hira with amaffing a great Fortune by 
taking great Bribes, buying Debentures againft 
the -Statute, by fraudulently procuring feveral 
Lands, having ufed foul Pradices in fetting out 
the Lands, and other Mifderneanors ; againft 
which Charges Mr. Petty vindicated himfelf in 
a fmall Tra5, but it doth not appear that he 
received any publick Cenfure, 

After the Reftoratlon he returned to Eng^ 
land, and was introduced to King Charles II. 
.who was fo highly pleafed with his Ingenuity, 
that April 1 1, 1661, he knighted him, and, as 
it was reported, deiigned to create him Earl of 
Kilmore in Ireland. Upon the Eftablifhment 
of the Royal Society, he was one of the firft 
Members, and afterwards one of its Council, 

In 1663, Sir William Petty was greatly ap- 
plauded in Ireland for the Succefs of his new 
Invention of a double-bottomed Ship; flip 

failed 



LIFE of the AUTHOR. v 

filled from Dublin in July 1663, arid turned in- 
to the narrow Harbour of Holyhead^ amongft : 
the Rocks and Ships, with fuch Dexterity, 
that niahy experienced Seamen did confeis 
they had never feen the like. It appeared very, 
much to excell all other Forms of Ships in 
Sailing, in Carriage, in Security, and many 
other Benefits. Sir WilUam gave a Model of 
this Ship, made with his own Hand, to the 
Royal Society, and it is now in their Mufeum j 
and, as Bifliop Sprat obferves, this Invention 
will undoubtedly produce great EfFedls, if ever 
it /hall be brought to Perfection, upon the pub- 
lick Stock of the Nation. 

He died at hisHoilfe in Picadilly the i6th^ 
of December 1687, of a Gangrene in the Foot, 
occafioned by the Gout, in his 63d Year, and 
was buried at his native Town Rumfey. By 
his Wife Elizabeth^ Daughter of Sir Hardr(S 
Waller^ Knight, and Relid of Sir Maurice 
Fentm^ he had Iffue Charles ^ Henr% and one 
Daughter /pine. Charles the cldeft Son was 
foon after His Father's Death created Baron of 
Shelbum in Ireland. 

By his laft Will it appears that he eftimated 
his real Eftate at 6500 /. per Annum^ his perfo- 
nal Eftate about 45000 /. and the demonftrable 
Improvements of his Irijh Eftgtes at 4000 1, per 
Annum -y In all he may be reckoned to have 
left behind him to theAmount of 1 5000 /. per 
A3 Annum,. 
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Annum. A prodigious Fortune to raife from fo 
fmall a Beginning. 

He wrote feveral fmall Treatifes, chiefly ma- 
thematical, fome of which arc inferted in the 
Pbibfophical TtranfaSiims. A Catalogue of 
them is annexed to his Life in the General 
DiSlitmary^ VoL 8. Article Petty. But the 
moft efteemed, and indeed raofl: ufeful, are 
thofe which are here colledcd, and have al- 
ready gone through three Editions 5 but being 
become very fcarce, and much fought after, 
it was thought that a new Edition would be ac- 
ceptable to the Publick, which is printed from 
the moft cbrreft and compleat Editions of his 
feveral Tracts. 
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THE 

S T A T I O N E R 

TO T HE 

R E A D E R. 

TH E enfuingEfl^ concerning the Growth 
of the City of London^ was intituled 
[^mfher EJfay] intimating that fomc other Ef- 
lay had preceded it, which was not to be found. 
I having been much importuned for that pre-f 
cedent Eflay, have found that the fame waa 
hhovx theGrowthy Encreaie, and Multiplica- 
tion of Mankind^ which SubjeA ihould in 
Order of Nature precede that of the Growth 
bifthe City oi London^ but am not able to pro-- 
cure the Eflay itfelf, only I have obtained from 
a Gentleman, who fometimes correfponde4 
With Sir William Petty, zn Extraft of a Letter 
from Sir William to him, which I verily be- 
lieve coritaineth the Scope thereof j wherefore, 
I muft defire the Reader to be content there-r 
with> till more can be had. 

"The 
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Tie Extract of a Letter concerning the Scope of 
an EJfay intended to precede another EJfay corm^ 
ceming the Growth of the City ^London, &c. 
An Effay in Political Jrithmeticky concerning 
the Value and Encreafe of People andC^nieu 

THE Scope of this Eflay, is concerning 
People and Golonids, And to make way 
for another Eflay concerning the Gfowth of 
the Cit^ of London, I deflfe in this firft Eflay 
to give the World fome Light, concerning the 
Numbers of People in England^ with fTaleSf 
And in Ireland*, as alfb, of the Number of 
tloufes, and Families, whferdn they live^^ and of 
Acres thiy occupy. 

2. How many live tipcirt their Lands, how 
tnany upon their fet^r\^l iSftates, and Com- 
merce, arid how ijaany tipott Art and Labour ; 
how many upon Alms, notv tiiany upon Of- 
fices and rublickEmployifterits, and hovv many 
ks Cheats and Thieves -, how many are linpo- 
tcntfe. Children, and decrepit old Men. 

3. How miany upon the PoU-Taxes in Eng-- 
land, do pay e^raordiniiy Rates, and how ma- 
ny at the Level 

• 4. How itiany Men and Women are proli- 
fick, and how many of each are married or' un- 
married. . 

5. What the Value of People are in Eng'- 
landy and what in Ireland, at a Medium, both as 

Members 
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Members of the Cikrch or Commonweahh, or^ 
as Slaves and Servants to one another; with n 
Method how to eftimate the &mt, m aiiy other 
Cowatty or Colony. 

6. How to compute the Valu« of Land in! 
Colonies, iii Comparifon to England Md h-ekmdi 

7. How 1 0000 People in a Colony may b^ 
and planted to the beft Advantage. 

8. A Conjedture in what Number of Years 
England and Ireland may be fully peopled, as 
alfo all America^ and laftly the whole habitable 
Earth. 

9. What Spot of the Earth's Globe were. 
fitted for a general and univerfal Emporium, 
whereby all the People thereof may beft enjoy 
one anothers Labours and Commodities. 

10. Whether the fpecdy Peopling of the 
Earth would make 

Firji,^ For the Good of Mankind. 
Secondly To fulfil the revealed Will of God. 
Thirdly^ To what Prince or State the lame 
would be moft advantageous. 

11. An Exhortation to all thinking Men to 
falve the Scriptures, and other good Hiftories, 
concerning the Number of People in all Ages 
of the World, in the great Cities thereof, and 
elfewhere. 

12. An Appendix concerning the different 
Number of Sea-fifti and Wild-fowl, at the End 
of every thoufand Years, fince Noah's Flood. 

1 3 . An Hypothefis of the Ufe of thofe Spaces 
(of about 8000 Miles through) within the 

Globe 
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Globe of our Earth, fuppofitig a Shell of i^d 
]^iles thick. 

V 14. What may be the Meaning of glorified 
Bodies, in cafe the Place of theBlefied fliallbo 
without the Convex of the Orb of the fixed 
f^tzrsy if that the whole Syftem of the World 
^as made for the Ufe of our Earth's-men. 
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^ The principal Points of this Dit 
couif& 

I. T^ HAT Lmdon doubles in Forty Years, 
X and all England in Three Hpndred and 
fixty Years. 

2. That there be. Anno 1682. about fix 
Hundred and feventy Thoufand Souls in Lon^ 
don^ and about fcven Millions four hundred 
Thoufand in all England and JVaJeSy and about 
twenty-eight Millions of Acres of profitable 
X^and, 

3. That the Periods of doubling the People, 
are found to be in all Degrees, firom between 
Ten, to Twelve hundred Years. 

4. That the Growth of London muft flop of 
itfelf, before the Year 1800. 

5. A Table helping to underftand the Scrip- 
tures, concerning the Number of People men- 
tioned in them. 

6. That the World will be fully peopled 
vwithin the next two Thoufand Years. 

7. Twelve Ways whereby to try any Pro- 
pofal, pretended for the Publick Good. 

8. How 



( n 

$; How the Cit^ of London may be made 
(morally fpeaking) inyincible. 

9. Ao Help to Uniformity jn RcHgipn. 

10. That It is poflible te encreafe Mankin4 
by Generation four Times more than at pre- 
sent, 

11. The PJaguesofZ/W^^ are the chief Im- 
pdiippnt and Objeftipn, againft the Growth of 
the City. 

12. That an exaft Account of the People is 
nccei&ry 10 this Matter* 



Of 
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Of the Growth of the City ^f London : j4id of 
the Meafures, Periods^ Caufes^ and Confequences 
thereof 

BY the City oiLondeny wc mean the Houfea 
within the Walls of the old City, with 
the Liberties thereof, Wejlminfier^ the Borough 
of Soutbwarky and fo much of the built Ground 
in Middlefeoc and Surrey , whofe Houfes ^re con- 
tiguous unto, or within Call of thofe afore-men-r 
tioned. Of elfe we mean the Houfes which 
ftand upon the Ninety feven Parifhes within 
the Walls of London j upon the Sixteen Pa- 
rifhe$ next, without them ; the Six Parifhes of 
Wejiminjiery and the Fourteen out-Pari(hes in 
Middlefex and Surrey^ contiguous to the former; 
all which One hundred and thirty three Pa- 
rifhes are comprehended within the Weekly 
Bills of Mortality. 

The Growth of this City is meafured ; i . By 
the Quantity of Ground, or Number of Acres 
upon which it (lands. 2. By the Number of 
Houfes,as the fame appears by theHearth-books 
and late Maps. 3. By the Cubical Content of the 
faid Houfes. 4. By the Flooring of the fame. 
5, By the Number of Days-work, or Charge 
of building the faid Houfes. 6. By the Value 
of the faid Houfes, according to their yearly 
Rent, and Number of Years Purchaft. 7. By 
the Number of Inhabitants 5 according to which 

latter 



Utter Senfe only, we make our Comjputations 
in this EfTay. 

Till a better Rule can be obtained, we con* 
ceive that the Proportion of the People may be 
Tufficiently meafured by the Proportipn of the 
Burials in fuch Years as Were neither remark- 
able for extraordinary Healthfulnefs or Sickli- 
nefs. 

That the City hath increafed in this ktter 
Senfe, appears from the Bills of Mortality, re- . 
prefented in the two following Tables, viz. 
One whereof is a Continuation for Eighteen 
Years, encling in 1682. of that Table which 
was publifhed in the 1 17th Page of the Book 
of the Obfervations upon the London Bills of 
Mortality y printed in the Year 1676. The 
other fheweth what Number of People dyed 
at a Medium of two Years, indifferently taken, 
at about Twenty Years Diftance from each 
other. • 
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Thejirji of thefaid two Trebles. 



( 97 1 16 1 Out- 1 Buried in 


Be(id« of 1 1 


\n.Dom. 

1665 


Parifhes. | Parifhes. 


Parifhes. 


all, 
28708 


the Plague, 


Chriften'A 
9967 


5320 


12463 


10925 


68596 


1666 


1689 


3969 


5082 


10740 


1998 


8997 


1667 


761 


6405 


8641 


15807 


35 


10938 


1668 


796 


6865 


9603 


17267 


14 


I 1633 


1669 


1323 


7500 


10440 


19263 


3 


12335 


1670 


1890 


7808 


10500 


20198 




I 1997 


1671 


1723 


5938 


8063 


15724 


5 


12510 


1672 


2237 


6788 


9200 


18225 


5 


12593 


1673 


2307 


6302 


8890 


17499 


5 


I I 895 


1674 


2801 


7522 


10875 


21198 


3 


ii^S^ 


^^7S 


2555 


5986 


8702 


17243 


J 


1177 s 


1676 


2756 


6508 


9466 


18730 


2 


12399 


1677 


2817 


6632 


9616 


19065 


2 


12626 


1678 


3060 


6705 


10908, 


20673 


5 


12601 


1679 


3074 


7481 


I I 173 


21728 


2 


12288 


1680 


3076 


7066 


IO9II 


21053 




12747 


1681 


3669 


8136 


I2i66 


23971 




13355 


1682 


2975 


7009 


10707 


206^1 




12653 



According to which latter Table, there died as 
foUoweth. 

The latter of the f aid two Tables. 
There died in London^ at a Medium between the Years, 



1604 and 1605 
162 1 and 1622 
1641 and 1642 
1661 and 1662 
1681 and 1682 « 



B 



8527. B. 
11883.C. 
15148.D. 
22331. E, 



Wherein 
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Wherein obfervc, That the Number C. is 
double to A. and 806 over. That D. is dou- 
ble to B. within 1906. That C. and D. is dou- 
ble to A. B. within 293. That E. is double to 
C. within 1435. That D.and E. is double to 
B. and C. within 3341/ And that C. and D. 
and E. are double to A. and B. and C. within 
1736. And that E. is above Quadruple to A. 
All which Differences (every way confidered) 
do allow the doubling of the People of London 
in forty Years, to be a fufficient Eftimate there- 
of in round Numbers, and without the Trouble 
ofFradKons. We alfo fay. That 669930 is 
near the Number of People now in London^ 
becaufe the Burials are 2233 1. which multiplied 
by 30, (one dying yearly out of 30, as appears 
in the 94th Page of the aforementioned Ob- 
fcrvations) makcth the faid JJumber 5 and be- 
caufe there are 84 Thoufand tenanted Houfes 
(as we are credibly informed) which at 8 in each, 
makes 672 Thoufand Souls ; the faid two Ac- 
counts differing inconfiderably from each other. 

We have thus pretty well found out in 
what Number of Years {ijiz. in about 40.) 
that the City oi London hath doubled, and the 
prefent Number of Inhabitants to be about67o 
Thoufand. We muft now alfo endeavour the 
fame for the whole Territory of England and 
Wales. In Order whereunto, we 
, Firft fay. That the Afleffmcnt of London is 
about an eleventh Part of the whole Territory, 
and therefore that the People of the whole 

may 
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may well be eleven 'times that oi London^ viz. 
about 7 Millions, 369 Thoufand Souls; with 
which Account that of the Poll-Money, Hearth- 
Money, and the Biftiops late Numbering of the 
Conimunicants, do pretty well agree ; where- 
fore although the faid Number of 7 Millions^ 
369 Thoufand, be not (as it cannot be) a de- 
monftrated Truth, yet it will ferve for a goocj 
Suppoiition, which is as much as we want at 
prefent. 

As for the Time in which the People double, 
it is vet more hard to be found : For we have 
gooa Experience (in the faid 94th Page of the 
ifore-mentioned Obfervations) That in the 
Country, but one of Fifty die per Annum ; and 
by other late Accounts, that there have beea 
ibmetimes but 24 Births for 23 Burials : The 
which two Points, if they were univerfally, 
and conftantly true, there would be Colour e- 
riough to fay, that the People doubled but in 
about 1 200 Years* As for Example : Suppofo 
there be 600 People, of which let a fiftiethr 
Part die/^r Annum^ then there (hall die izper 
Annum ^ and if the Births be as 24 to 23,. then 
the Increafe of the People fhall be fomewhat 
above half a ]ytan per Annum^ and confequent- 
ly the fuppofed Number of 600, cannot be 
doubled but in 11 26 Years, which to reckon 
in round Numbers, and for that the afore- 
mentioned Fradtions were not exa<5t, we had 
mher call 1200. 

B 2 There 
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There are alfo other good Obfervations, That 
even in the Country, one in about 30, or 32 
per Annum^ hath died, and that there have been 
five Births for four Burials. Now, according 
to this Dodrine, 20 will die/^r Annum out of 
the above 600, and 25 will be born, fo as the 
Increafe will be 5, which is a hundred and 
twentieth Part of the faid 6oo, So as we have 
twofairComputations, differing from each other 
as one to ten j and there are alfo feveral other 
good Obfervations for other Meafures. 

I might here infert, Thit although the Births 
inthislaft Computation be 25 of 600, or a 
] Twenty- fourth Part of the People ; yet that in 
• natural Poflibility, they may be near thrice as 
many, and near j^. For that by fome late 
Obfervations, the teeming Females between 
15 and 44, are about 180 of the faid 600, and 
the Males of between 18 and 59, are about 180 
alfo, and that every teeming Woman can bear 
a Child once in two Years ; from all which it 
is plain, that the Births may be 90, (and abat- 
ing 1 5 for Sicknefs, young Abortions, and na- 
tural Barrenefs) there may remain y^ Births, 
which is an Eighth of the People 3 which by 
fome Obfervations we have found to be but a 
Two and thirtieth Part, or but a Quarter of 
what is thus fhewn to be naturally poffible. 
Now, according .to this Reckoning, if the Births 
may be jt^ of 600, and the Burials but 15, then 
the annual Increafe of the People will be 60 ; 
and fo the faid 600 People may double in 10 

Years> 
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Years, which differs yet more from 1200 a- 
bpve-mentioned. Now to get out of this Dif- 
ficulty, and to temper thofe vaft Difagreements, 
I took the Medium of 50 and 30 dying per 
'Annurriy and pltch'd upon 40 j and I alfo took 
the Medium between 24 Births and 23 Bu- 
rials, and 5 Births for 4 Burials, 'viz^ allowing 
about 10 Births for 9 Burials ; upon which 
Suppofition there muft die 1 5 per Annum^ out 
of the above-mentioned 600, and the Births 
riiuft be 16 and two Thirds, and the Increafe i, 
and two Thirds, or five Thirds of a Man ; 
which Number compared with 1 800 Thirds, 
or 600 Men, gives 360 Years for the* Time of 
dbubling (including fome Allowance for 
Wars, Plagues, and Famine, the Effedls where- 
of, though they be terrible at the Times and 
Places where they happen, yet in a Period of 
360 Years, is no great Matter in the whole 
Nation.) For the Plagues of E;?^/^/;/^ in 20 
Years, hath carried ^way fcarce an Eightieth 
Part of the whole Nation; and the late 16 
Years Civil Wars, (the like whereof hath not 
been in feveral Ages before) did not take away 
above a fortieth Part of the whole People. 

According to which Account or Meafure of 
doubling, if there be now in EnglaniJ znd Wales, 
7 Millions 400 Thoufand People, there were 
about 5 Millions 526 Thoufand in the Begin- 
ning of Q^tn Elizabeth'^ Reign, Anno 1560, 
and about two Millions at the Norman Con- 
quefl:, of which confult the Doomfday-Book^ 
B 3 and 
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and my Lord Hale's Origination ^ Man^ 
kind. 

Memorandum^ That if the People double ia 
360 Years, that the prefent 320 Millions com^ 
guted by fome learned Men, (from the Mea- 
lures pf all the ^Iations of the World, their 
Degrfees of being peopled, and good Accounts 
of the People in feverjtl of them) to be now 
lipon the Face of the Earth, will within the 
pext 2000 Years, fo increafe, as to give one. 
Head for every two Acres of Land in the ha- 
bitable Part of the Earth. And then, accord- 
ing to the Predidion of the Scriptures^ therp 
jnuft be Wars and great Slaughter, &c. 

Wherefore, as an Expedient againft the 4n 
bovermentioned Difference between 10 and ][? 
Jiundred years, we do for the prefent, and ii^ 
this Country admit of 360 years to be thq 
Time wherein the People oi England do dou- 
ble, according to the prefent Law3 and Prswflic* 
of Marriages, 

Now, if the City double its People in 40 
years, and the prefent Number be 670 Thou- 
fand, ^nd if the whole Territory be 7 Millions 
400 Thoufand, and doublb in 360 years, as 
aforefaidj then by the underwritten Table it 
appears, that Anno 1 840, the People of the 
City will be 10718880, and thqfe of the whol* 
Country but j 09 173 89, which is but ipconfir 
derably more, Wherefore it is certain and nc^ 
ceflary that the Growth of the City muft ftpp 
befprp thp faid Year 18405 and ^ill }^ at its 

Wtmoft 
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uttnoft Height in the next precceding Period, 
Anno 1800, when the Number of the City will 
be Eight times its prefent Number, viz. 5 
Millions 3 59 Thoufand. And when (befides 
the faid Number) there will be 4 Millions 466 
Thoufand to perform the Tillage, Pafturagp, 
and other rural Works neceflkry to be donb 
without the faid City, as by the following 
Table, viz. 

{Arnris. \ S Borials. *> f People in "> f People in 7 
J 1 i\ LandoH. iXEnglami, S 

1565" 2568 77040 55*^929* 

Asinthe^ 1605- — 5135 

Iwrnier i- 1642—— I1S83 

Table, ^ 1682 -— 22331 669930 7369^30- 

t722 — - 44662 

176^— — 89324 

1802— -178648 5359440 9825650. 

1842 ■■ " 357296 IO7188S9 10917389, 

Now when the People of Ltmdmih^W come 
to be fo near the People of all England^ then it 
follows, that the Growth of London muft Hop 
before the faid Year 1842, as aforefaid, and muft 
be at its greateft Height Anno i8co, when it 
will be eight Times more than now, with a- 
bove 4 Millions for the Service of the Coun- 
try and Ports, as aforefaid. 

Of the afore-mentioned vaft Difference be- 
tween 10 Years and 1200 Years for doubling 
the People, we make this Ufe, viz. To juftify 
the Scriptures and all other good Hiftories con- 
cerning the Number of the People in ancient 
Time. For fuppofing the eight Perfons who 
£ 4 came 
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came out of the Ark, increafed by a progreflive 
doubling in every lo Years, might grow in the 
firft ICO Years after the Flood from 8 to 8000, 
and that in 350 Years after the Flood (when 
abouts Noab died) to one Million, and by this 
Time 1682, to 320 Millions (which by ratio- 
nal Conje<5ture, ape thought to be now in the 
World) it will not be hard to compute, how 
in the intermediate years, the Growths may 
be made, according to what is fet down in the 
following Table, wherein makitig the doubling 
to be 10 Years at firft, and within 1200 Years 
at laft, we take a difcretionary Liberty, but 
juftifiable by Obfervations and the Scriptures 
for the reft ; which Table we leave to be cor- 
rected by Hiftorians, who know the Bignefs of 
ancient Cities, Armies, and Colonies in the re- 
fpeftive Ages of the World, in the mean Time 
affirming that without fuch Difference in the 
Meafures and Periods^ for doubling (the Ex- 
treams whereof we have demon ft rated to be 
real and true) it is impoffible to folvc what is 
written in the Holy Scriptures and other au- 
thentick Books. For if we pitch upon any 
one Number throughout for this Purpofe, 150 
Yegrs is the fitteft of all round Numbers ; ac- 
cording to which, there would have been but 
5 1 2 Souls in the whole World in Mojes's Time 
(being 800 Years after the Flood) when 603 
Thoufand Ifraelites of above 26 Years Old (be- 
fides thofe of other Ages, Tribes> and Nations) 
were found upon an exaft Survey appointed by 

God, 
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God, whereas our Table makes 12 Millions, 
And there would have been but 8000 in Da-' 
vid's Time, when were found iiooThoufand 
of above 20 Years old (befides others, as afore- 
faid) in Ifrael^ upon the Survey inftigated by 
Satan, whereas our Table makes 3 2 Millions. 
And there would have been but a Quarter of a 
Million about the Birth of Chrift, or Augujiw 
his Time, when Rome and the Roman Empire 
were fo great, whereas our Table makes 106 
Millions. Where note, that the Ifraelites iii 
about 500 Years between their coming out of 
Egypt to David's Reign, increafed from 603 
Thoufand to 1 100 Thoufand, 

On the other Hand, if we pitch upon a lels 
Number, as 100 Years, the World would have 
been over-peopled 70Q Years lince. Where- 
fore no one Number will folve the Phaenomena, 
and therefore we have fuppofed feveral in Or- 
der to make the following Table, which we 
again defire Hiftorians to corredt, according to 
what they find in Antiquity concerning the 
Number of the People in each Age and Coun- 
try of the World. 

We did (not long fince) affift a worthy Di- 
vine, writing againft fome Scepticks, who 
would have baffled our Belief of the Refuirec- 
tion, by faying, that the whole GJobe of the 
Earth could not furnifli Matter enough for all 
the Bodies that muft rife at the laft Day, much 
lefe would the Surface of the Earth furnifli 
Footing for fo vaft a Number 5 whereas we did 

(by 



(by the Method aforementioned) aBcrt the 
Number of Men now living, and alfo of thofc 
that had died fince the Beginning of the World, 
and did withal fhew, that half the Ifland of 
Ireland would afford them all, not only Foot* 
ing to ftand upon^ but Graves to lie down in, 
for that whole Number ; and that two* Moun* 
tains in that Country were as weighty as all 
the Bodies that had ever been from the Begin* 
ning of the World to the Year i68o, when 
this Difpute happened. For which Purpofc, 
I have digrefled from my intended Purpofe, to 
infcrt this Matter, intending to profecutc this 
Hint further, upon fome more^ proper Oc- 
cafion. 
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A Table jheijoing how the People might have dou- 
bled in the Jeveral Ages of the World. 



Anno jifter the Floods 



Periods of 
doubling. 



In 10 Years. 




Ib 20 Ye^s 



{ 




I ^o Years af- 
ter theFlood. 1 6 Thoufand. 
32 

H 



128 

1 Million and more; 

2 MilUonft. 
4 MiUioBis, 
8 Millions. 
16 In Mofes Time. 
32 Abo'ut David's Time. 

-64 
1 2? About the Birtli of Chrift. 
256 

320 



It is here to be noted, that in this Table we 
have affigned a different Number of Years for 
the Time of doubling the People in the feveral 
Ages of the World, wd might have done the 

feme 



(22) 

fame for the feveral Countries of the World, 
and therefore the faid feveral Periods afiigned 
to the whole World in the Lump, may well 
enough confift with the 360 Years efpecially 
afligned to England^ between this Day, and the 
Norman Conqueft; and the faid 360 Years 
may well enough ferve for a Suppofition be- 
tween this Time, and that of the Worlds being 
fully peopled ; nor do we lay any Strefs upon 
one or the other in this Difquifition cx)ncerning 
the Growth of the City of London. 

We have fpoken of the Growth of London^ 
with the Meafures and Periods thereof, we 
come next to the Caufes and Confequences of 
the fame. 

The Caufes of its Growth from 1642 to 
1682, may be faid to have.been as foUoweth, 
viz. From 1642 to 1650, that Men came out 
of the Country to London^ to flielter themfelves 
from theOutrages of the Civil Wars, during that 
Time; from 1650 to 1660, the Royal Party 
came to London^ for their more private and in- 
expenfive Living; from 1660 to 1670, the 
Kijig's Friends and Party came to receive his Fa- 
vours after his happy Reftauration ; from 1 670 
to 1680, the Frequency of Plots and Parlia- 
ments, might bring extraordinary Numbers 
to the City ; but what Reafons to affign for the 
Jike Increafe from 1604 to 1642, I know not, 
imlcfs I fhould pick out fome remarkable Acci- 
dent happening in each Part of the faid Period, 
and make that to be the Caule of this Increafe 

(as 
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(as vulgar People make the Caufe of evciy 
Man's Sicknefs, to be what he did laft cat) 
wherefore, rather than fo to fay quidlibet de 
quolibet ; I had rather quit even what I have a- 
bove-faid to be the Gaufe of London'^ Increafe 
from 1642 to 1682, and put the whole upoa 
fome natural and fpontaneous Benefits and Ad- 
vantages that Men find by living in great more 
than in fmall Societies ; and fhall therefore feek 
for the antecedent Caufes of this Growth, in 
the Confequences of the like, confidered in 
greater Characters and Proportions, 

Now, whereas in Arithmetick, out of two 
felfe Pofitions the Truth is extradted, fo I hope 
out of two extravagant contrary Suppofitions, 
to draw forth fome folid and confiftcnt Con- 
clufion, viz. 

The firft of the faid two Suppofitions is, that 
the City of London is feven Times bigger than 
now, and that the Inhabitants of it are four 
Millions 690 Thoufand People, and that in all 
the other Cities, Ports, Towns, and Villages, 
there are but 2 Millions 710 Thoufand Men. 

The other Suppofitiori is, that the City of 
London is but a feventh Part of its prefent Big- 
nefs, and that the Inhabitants of it are but 96 
Thoufand, and that the reft of the Inhabitants 
(being 7 Millions 304 Thoufand) do co-habit 
thus, 1 04 Thoufand of them in fmall Cities 
and Towns, and that the reft, being 7 Millions 
200 Thoufand, do inhabit in Houfes not conti- 
guous to one another, viz. Jn 1200 Thoufand 

Houfes, 



Houfes, having about 24 Acres of Ground be- 
longing to edch of them, accounting about 28 
Millions of Acres to be in the whole Territory 
of Englandy WaleSy atnd the adjacent IflandS) 
which any Man that pleafes may examine upon 
t. good Map. 

Now, the Queftion is, in which of thefe two; 
Jfnaginary States, Would be the moft conveni- 
ent, commodious, and comfortable Livings ? 

But this general Queftion divides itfelf into 
the feveral Queftions, relating to the following 
Particulars, ijiz. 

1. For the Defence of the Kingdom againft 
foreign Powers. 

2. For preventing the intcftine Commotions 
of Parties and Faftions. 

3. For Peace and Uniformity in Religion. 

4. For the Adminiftration of Juftice. 

5. For the proportionably taxing of the 
People, and cafy levying the fame. 

6. For Gain by foreign Commerce. 

7. For Hufbandry, Manufadlure, and for 
Arts of Delight and Ornament. 

8. For leflening the Fatigue of Carriages 
and Travelling. 

9. For preventing Beggars and Thieves. 

10. For the Advancement and Propagation 
of uleful Learning. 

11. For increafing the People by Genera- 
tion. 

12. For preventing theMifcbiefs of Plagues 
and Contagions. And withal, which of tha 

fald 
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£ud two States is moft pradicable and natural; 
for in thefe and the like Particulars, do lie the 
Tefts and Touch-ftones of all Propofals, that 
can be made for the publick Good. 

Firft, as to pradicable, we fay, that although 
our faid extravagant Propofals are both in Na- . 
ture pofiible, yet it is not obvious to every 
Man to conceive, how London^ now feven 
Times bigger than in the Beginning of Queen 
Elizaietb's Reign, (hould be feven Times big- 
ger than now it is, land 49 Times bigger than^ 
j4nm 1560* To which I iay, i. That the pre* 
fcnt City of London ftands upon Icfs than 2500 
Acres of Ground, wherefore a City feven Times 
as large may ftand upon 10500 Acres, which 
is about equivalent to a Circle of four Miles 
and a half in Diameter, and lefs than 15 Miles^ 
in Circumference. 2. That a Circle of Ground 
of 3 5 Miles Semidiametcr will bear Corn, Gar- 
dcn-ftuff. Fruits, Hay, and Timber for the four 
Millions 690 Thouiand Inhabitants of the faid 
City and Circle, fo as nothing of that Kind 
need be brought from above 35 Miles Diftance 
from the faid City; for the Number of. Acres 
within the faid Circle, reckoning two Acres 
fuffident to furni(h Bread and Drink-Corn for 
every Kfead, and two Acres will furnifli Hay 
for every neceflary Horfe ; and that. the Trees 
which may grow in the Hedge-rows of the 
Fields within the faid Circle, may furnifli 
Timber for 600 Thoufand Houfes. 3. That 
all live Cattle and great Animals can bring 

them* 
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themfelves to the faid City 5 and that Fifh can 
be brought from the Land's End, and Berwick^ 
as eafily as now. 4. Of Coals there is no 
Doubt: And for Water, 20 x. /^r Faniily (or 
^00 ThoufandPounds/^r v4;;;2«/« in the whole) 
will fcrve this City, efpecially with the Help of 
the NeW'River. But if by prafticable be un- 
derftood, that the prefent State may be fudden- 
ly changed into either of the two above-men- 
tioned Propofals, I think it is not pradlicablc. 
Wherefore the true Queftion is, unto or to- 
wards which of the faid two extravagant States 
it is beft to bend the prefent State by Degrees, 
viz. Whether it be beft to lefTen or enlarge the 
prefent City ? In Order whereunto, we enquire 
(as to the firft Queftion) which State is moft de- 
fenfible againft foreign Powers, faying, that if 
the above-mentioned Houfing, and a Border of 
Ground, of 3 Quarters of a Mile broad, were en- 
compaiTed with a Wall and Ditch of 20 Miles 
about (as ftrong as any in Europey which would 
coft but a Million, or about a Penny in the 
Shilling of the Houfe-Rcnt fqr one Year) what 
foreign Prince could bring an Army from be- 
yond Seas, able to beat, i. Our Sea-Forces, 
and next with Horfe harraffed at Sea, to refift 
all thf frefti Horfe that England could make, 
and then conquer above a Million of Men, 
well united, difciplin'd, and guarded within 
fuch a Wall, diftapt every-where 5 Quarters of 
a Mile frorn the Houfing, to elude the Grana- 
does and gre^t Shot of the Enemy? 2. As to 
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inteftine Parties and Fadtions^ I fuppofe that 4 
Millions 690 Thoufand People united within 
this great City, could eafily govern half the faid 
Number fckttered without it, and that a few 
Men in Arms within the faid City and Wall, 
could alfo eafily govern the reft unarmed, or 
armed in fuch a Manner as the Sovereign (hall 
think fit. 3. As to Uniformity in Religion, I 
conceive, that if St. Martins Parifh may (as it 
doth) confift of about 40 Thoufand Souls, that 
this great City alfo may ks well be made but as 
one Parifli, with 7 Times 130 Chapels, in 
which might not only be an Uniformity 
of Common Prayer, but in Preaching alfo 5 
for that a thoufand Copies of one judicioufly 
and authentically compofed Sermon^ might be 
every Week read in each of the faid Chapek 
without any fubfequent Repetition of the fame, 
as in the Cafe of Homilies. Whereas in £«g*- 
land (wherein are near 10 Thoufand Fariflies, 
in each of which upon Sundays, Holy-days^ 
and other extraordinary Occafions, there ftiould 
be about 100 Sermons per Annum^ making 
about a Million of Sermons per Annum in the 
whole :) It were a Miracle, if a Million of Ser- 
mons compofed by fo many Men, and of fo 
many Minds and Methods, ihould produce 
Uniformity upon the difcompofed Undcrftand*. 
ings of about 8 Millions of Hearers. 

4. As to the Adminiftration of Juftice. If 
Ui this great City (hall dwell the Owners of all 
the Lands, and other valuable Things in Eng^ 
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land', if withih' it (hall be all the Tradfei^jy, and 
all the Courtf$, Offices, Recerds, Juries^ and 
Witneffess thteft ft foUo\Ws, that Juftice may be 
done with Spied and Eafe. 

5, As ^o i^ Equally and e^ levying ^f 
Taxes, ft 4s to6 eertain, that Lokdtm hath at 
Ifofrie TiiAfe$^iid»ear half the ESfcife of Eng^ 
iand\ and ^t %he People pay thrice as much 
'for the 'Ffett^h^ itiLdndffn as thofc in tfefeCoute-^ 
¥ry, m Pro^tidn to ^e People ef -each, atod 
^rt theChai^gfes ^f colleafng tbefe i^vittes haVfe 
%een abottt^a fi&fli Pitt eif the E)^'*^ itfdf. Nov*^^ 
in this gre&t Gfty, the EkcSfe al6he> ^fccoi^ng 
t6 the pifefeht La^ W6uld Wot only be double 
^o %he vvftofc Xiwgdtitt, but ^Ifo taore ^uiaJ. 
-And thfe Otfty of Inearths of «foe ^id City,. 
would feXctefed ttie ^rfelfeinl IVofeeed of the whott 
'Kingdom. And ^$ ^r thfe CuftomS, Svfe iSfteat^ 
tion them uot at prcfent, 

^. Whtth^r iftoreM)irfdbegainki byftwfe^ 
Commerce ? 

TheGafJn v^HtMi England thvkts by Leady 
'Coals, the Ftei^t of ShTppihg, &c. may be the 
fame, for atigte t fee, in boA Gafes, But tJ* 
<5ain whidh fe made ^by Mariufeiftures, will *bfc 
^eater, as the Manufaftore ftfelf is greafter ^^ 
1)ett€r. Fdr ifi fb vaft a Gitf^ l^antrfkaufei 
ViriU beget one another, and^cach Maiiufo6tttrb 
will be divWed tuto as many Parts as pofiible,> 
whereby i!he Work of each ArtHan will be 
^mpBe and eafy : As for Example ; in thema^ 
icing of a Watch, if one Man flmll make the 
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wheels, another the Spring, another {hall en* 

g'ave the Dial-plate, and another (hall make the 
afeSj then the Watch will be better and cheap-^ 
er, thiii if the whole Wbrk be put upon any 
One Man. And we aHb fee that in Towns, 
knd in the Streets of a great Towdj where all 
the Inhabitants are almoft of one Trade, the 
Commodity peculiai" to tbofe Pldces is made 
better and cheaper than elfewhere. Moreover, 
when all Sorts of Manufkdlures are made in 
pne Place^ there every Ship that^oeth fbrth^ 
tan fuddenly have its Loading of l5 many fe- 
veral Particulars and Species, as the Port virhire- 
ttnto flie is bound can take off. Again, when 
Hhc feVeral Manufadures are made in one 
PlacCj and Ihipped off in anbther, the Carriage^ 
Poftage^ and Travelling-charges, will inhance 
the Price of fuch Manufafture, and leffen the 
tjrain upon foreign Commerce. And laftly, 
when the imported Goods are fpcntiri the Port 
itfelf vdiere diey are landed, the Carriage of the 
lame into other Places^ will create no Surcharge 
upon fuch Commodity j all which Particulars 
tend to the greater Gain by foreign Conlmercek 

7. As for Arts of Delight and Ornament. 

They are beft promoted by the greateft Num- 
ber of Emulators. And it is more likely that 
one ingenious curious Man may rather be found 
outiwnongft 4 Millions than 4o6Peffons. But 
^sforHufhandry, i;/2;. Tillage and Paftufage, I 
fee no Reafon, but the fecond State (when each 
Family is charged with the Culture of about 
44 Acres) will beft promote the &me. 
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8. As for leflening the Fatigue of Carriage 
and Travelling. 

The Thing fpeaks itfelf; for if all the Men 
of Bufinefs, and all Artifans do live within five 
Miles of each other j and if thofe who live 
without the great City, do fpend only fuch 
Commodities as grow where they live, then the 
Charge of Carriage and Travelling could be 
little. 

y 9. As to the preventing of Beggars and 
Thieves. 

I do not find how the Differences of the faid 
two States fhould make much Difference in this 
Particular ; for Impotents (which are but one 
in about 600) ought to be maintained by the 
reft. 2. Thofe who are unable to work, 
through the evil Education of their Parents, 
ought (for aught I know) to be maintained by 
their ncareft Kindred, as a juft Punifliment up- 
on them.. 3. And thofe who cannot find 
Work (though able and willing to perform it) 
by Reafon of the uneqvial Application of Hands 
to Lands, ought to be provided for by the Ma- 
giftrate and Landlord till that can be done ^ for 
there need be no Beggars in Countries, where 
there are many Acres of unimproved improvable 
Land to every Head, as there are in England. 
As for Thieves, they are for the moft Part be- 
gotten from the fame Caufe ; for it is againfl: 
Nature, that, any Man fliould venture his Life, 
Limb, or Liberty, for a wretched Livelihood, 
whereas moderate Labour will produce a better. 

But 
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But of this fee Sir Thomas MoorCy in the ffrft^ 
Part of his Utopia. 

I o. As to the Propagation and Improvement " 
of ufeful Learning. 

The fame may be faid concerning it, as was 
above-faid concerning Manufaftures, and the 
Arts of Delight and Ornaments ; for in the great 
vaft City, there can be no fo odd a Conceit or 
Defign, whereunto fome Afliftance may not be 
found, which in the thin fcattered Way of Ha- 
bitation may not be. 

I r. As for the Incrcafe of People by Gene- 
ration. 

I fee no great Difference from either of the 
two States, for the fame may be hindrcd or pro- 
moted in either, from the fame Caufes. 

12. As to the Plague. 

It is to be remembered, that one Time with 
another, a Plague happeneth in London once in 
20 Years, or thereabouts ; for in the laft hun- 
dred Years, between the Years 1582 and 1682, 
there have been five great Plagues, viz. Anno 
1592, 1603, 1625, 1636, and 1665. And it 
is alfo to be remembered, that the Plagues of 
London do commonly kill one fifth Part of the 
Inhabitants. Now, if the whole People of 
England do double but in 360 Years, then the 
annual Increafe of the fame is but 20000, a:id 
in 20 Years 400000. But if In the City ofLon^ 
don there fliould be two Millions of People (as 
there will be about 60 Years hence) then the 
Plague (killing one Fifth of them, namely, 
C 3 400000, 
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4oaooo, once in 20 Years) will dcftroy asma-f 
ijy in oae Year, as the whole Nation can rcr^ 
furnifli in 20 : And cqnfequently the People 
of the Nation fhall never increafe, But if the 
People of London fhall be above 4 Millions (a^ 
ip the firft of our two EJxtravsigaiit Suppofition^ 
is premifed) then the People of the whole Na-r 
tion {hall leflen above 20000 per Annum. Sq 
as if People be worth 70 /. per Head (as hath 
clfewhere been (hewn) then the faid Greatnefs 
pf the City will be a Daniage to itffclf and the 
whole Nation of 14 hundred Thoufand Pounds 
per Annum^ ^ftd fo pro rata^ for a greater or 
lefier Nuoibcr 5 wherefore to determine, whicl^ 
pf the twa States is beft, (that is to fav, to? 
wards which of the i^d two States Autnority 
ihould bend the prefent State) a juft Balance 
ought to be made between the Difadvantages 
from the ]?lague, with the Advantages accrumg 
^om the other Particulars above-mentioned j 
unto which Balance a more exatSt Account of 
the People, and a better Rule for the Meaftjre 
pf its Growth \% neceflary, than what we have 
h?rc givep^ Or are yet abje to lay down. 
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POSTSCI^IPT. 

IT wgs not very pertinent to 4 D^cpurfe con- 
cerniag the City oi London^ to thruft in Coa- 
ficierations of the Time when the whole World 
will be fuUy peopled j and how to juftify the 
Scriptures concerning the Number of People 
mentioned in them ; and concerning the Num- 
ber of the Quick and the Dead, that may rife 
at tjie laft Day, Gfr. Neverthelefs, fince fome 
Friends lilting th^ faid Digrcflions ^nd Iipper- 
tinencies (perhaps as Sauce to a ^ry Pif^^ourfe) 
have defired that the fame Q^ight be explained 
and made out : I therefore fay a$ foUoweth, 

ly If the Number qf Acres in the habitable 
Part of the Earth, be uflder 50 Thoqfand Mil- 
lions; if twenty Thou jfafid Millions of People, 
are more than the faid Number of Acres will 
feed ; (few or no Countries l^eing fo fully peo- 
pled) and for that in fi^ Doublings (whic^ will 
be in 2000 Years) the prefent 320 Millions 
^ill txctt^ thp faid 2Q Thouf^nd Mjllipiis. 

2. That the Number of all thofe who have 
died fince the Flood, is the ^um pf ajl thePro^ 
du£ts m^e by multiplying the Number of the 
doubling Periods n^entioned in the firft Column 
of the laft Table, by the Nupiber of People re- 
fped^vely affixed to them, in the third Column 
of the fame Table ; the faid Sum being divided 
by 40 (one dying out of 40 per Annum^ out of 
the whole Mafs of Mankind) which Quotient 
C 4 is 
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is 12570 Millions; whereunto may be added 
for thofe that died before the Flood, enough to 
make the laft-mentioned Number 20 Thoufand 
Millions, as the full Number of all that died, 
from the Beginning of thfe World, to the Year 
1682 ; unto which, if 320 Millions, the Num- 
ber of thofe who are now alive, be added, the 
Total of the Quick and the Dead, will amount 
but unto one fifth Part of the Graves, which 
the Surface of Ireland will afford, without ever 
putting two Bodies into any one Grave ; for 
there be in Ireland 28 Thoufand fquarc Englijh 
Miles, each whereof will afford about 4 Milli- 
ons of Graves, and confequently above 114 
Thoufand Millions of Graves, 'uiz. about five 
Times the Number of the Quick and the Dead, 
which fhould arife at the lafl Day, in cafe the 
fame had been in the Year 1682. 

3 . Now, if there may be Place for five Times 
as many Graves in Ireland^ as are fufficient for 
all that ever died; and if the Earth of one 
Grave weigh five Times as much as the Body 
interred therein, then a Turf, lefs than a Foot 
thick, pared off fi'om a fifth Part of the Surface 
of Ireland^ will be equivalent in Bulk and 
Weight to all the Bodies that ever were buried ; 
and may ferve as well for that Purpofe, as the 
two Mountains afore-mentioned in the Body of 
this Difcourfe. From all which it is plain, how 
madly they were miflaken, who did fo petulant- 
ly vilify what the Holy Scriptures have deliver- 
ed, 

OBSER- 
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O BSERVATIONS 

UPON THE 

DUBLJJV- Bills of Mortality, i^8i. 

AN D THE 

State of that CITY, 

THE Obfervations upon the London Bills 
of Mortality have been a new Light to 
the World s and the like Obfervation upon thofe 
of Dubliny may ferve as Snuffers to make the 
fam6 Candle burn clearer. 

The London Obfervations flov^ed from Bills 
regularly kept for near One hundred Years j but 
thefe are fqueezed out of fix ftragling London 
.Bills, out of Fifteen Dublin Bills, and from a 
Note of the Families and Hearths in each Pa- 
rifh of Dublin I which are all digefted into the 
one Table or Sheet annexed, confifting of Three 
Parts, marked A, B, C; being indeed the A, 
B, C, of publick Oeconomy, and even of that 
Policy which tends to Peace and Plenty, 

Obfervations upon the liable A. 

I. ^TPHE total of the Burials in London^ (for 
A the faid fix ftragling Years mentioned 
in the Table A) is 120 170 5 whereof the Me- 
dium or fixth Part is 20028 ; and exceeds the 
Burials of Paris^ as may appear by the late 
BiUsofthat-Citjr. ,z. The 
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2. The Births, for the fame Timc^ are 73685, 
the Medium or fixth Part whereojf is 12289, 
which is about five eighth Parts of the Puiialsj 
and fhews, that London would in Time decreafe 
quite away, were it nqt fupplied out of the 
Country, where are about five Births for fouf 
Burials, the Proportion of breeders in the Couur 
try being greater than in the City. 

3. The Burials in Duijin fof the f^id fix 
Years, \yere 9865, the fixth Pgrt or JVfcdiunv 
whereof is, 1644, which is about the twelftl^ 
Part of the London Burials } and about a fifth 
Part over. Sp ^ the People of London do her^r 
by feem to be abpve twelve Times as many ^ 
thofe of DulHn>^ 

4. The Births in the f^me Time at HuiJin^ 
zvc 61 57, the fixth Part or IVIedium whereof i$ 
1026, which isalfo about five eighth Parts of 
thje 1 644 Burials ; which fhews, that the Pro-* 
portion between Burials ^nd Births are a)ikip a( 
London and Dublin^ and that the AccoRipts arc 
kept alike ; ^nd confequejitly aye likely to bp 
true, there being no Confederacy for that Pur- 
pofe : Which if thpy be true, we then f^y, 

5. That the Births are the bcft Way (till the 
Accompts of the People (hall bepurpofely taken) 
whereby to judge of the Inpreafe and Decreafe 
of People, that of Burials bejng fubjcA to more 
(Contingencies and Variety. of Caufes. 

6. If Births be as yet the Meafure of the Peor 
pie, and that the Births (as has been ihewnj are 
as five to eight, then eight fifths pf the Births i% 
the Nuipbcr of f he Burials, where the Yt^ was 

2 not 
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pot eonfiderable for extraordinary Sicknefs op 
Salubrity ; and is the Rule wKcrcby to meafure 
the fame. As for Exaoiple: The Medium of 
Births in Dublin w^3 1026, the eight fifths 
whereof is 164 1 , but the real Burials were 1 644 ; 
ib as in the iaid Years they differed little fron^ 
the 1641, which was the Standard of Health : 
dnd consequently, the Years 1680, 1674, and 
1 66 ?, werp fickly Years^ more or lefs, as they ex- 
ceeded the faid Number 1641 ; and the reft 
were healthful Years^ more or lefs, as they fell 
fliort of the fame Numben But the City was 
more or lefs populous, as the Births differed from. 
the Number 1026 ; viz. populous in the Years 
1680, 1679, 1678, and 1668;. For other 
Caufes of tnis Difference in Births are very oc-* 
cult and uncertain. 

7. What hath been iaid oiDubltriy ferves al- 
io for London. 

8. It hath already been obfervM by the Lon^- 
don Bills, that there are more Males than Fe- 
males, It is to be further noted, that in thefe 
fix London Bills alfo, there is not one Indance 
either in the Births or Burials to the contrary. 

9. It hath been formerly obferv'd, that in thp 
Years wherein moft dye, feweft are born, an4 
mce versd. The fame may be further obferved 
in Males and Females, viz^ When feweft Males 
are born, then moft dye : fat here the Males 
dyed as Twelve to Eleven, which is above the 
mean Proportion of Fourteen to Thirteen ; but 
were born but as Nineteen to Eighteen, which 
is below the fame. 
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Oifervations upon the Table B, 

I. T7ROM the Table B, it appears, that the 
Ml Medium of the fifteen Years Burials, 
(being 24199) is 161 3, whereas the Medium of 
the other fix Years in the Table A, was 1644, 
and that the Medium of the fifteen Years Births 
(being in all 14795) is 984, whereas the Medi- 
um of the faid other fix Years, was 1626. That 
is to fay, there were both fewer Births and Bu- 
rials in thefe fifteen Years, than in the other fix 
Years ; which is a probable Sign that at a Me- 
dium there were fewer People alfo* 

2. The Medium of Births for the fifteen 
Years being 984, whereof eight Fifths (being 
1 576) is the Standard of Health for the faid fif- 
teen Years ) and the Triple of the fjud 1 576, be- 
ing 4728, is the Standard for each of the Ter- 
naries of the fifteen Years within the faid Table. 

3. That 2952, the Triplp of 984 Births, is 
for each Ternary the Standard of Peoples In- 
creafe and Decreafe from the Year 1666 to 1680 
inclufive, viz. The People increafed in the fe- 
cond Ternary, and decreafed from the fame in 
the third and fourth Ternaries, but re-increafed 
in the fifth"Ternary beyond any other. 

4. That the laft Ternary was withal very 
healthful, the Burials being but 4624, viz. be- 
low 4728, the Standard. 

5. That according to this Proportion of In- 
creafe, theHoulibs ^Dublin have probably in- 
creafed alfo. 

Ob^ 
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Obfervations upon the Table C. 

1. THIRST, from the Table C, it appears, t. 
Ml That the Houfing of Dublin is fuch, as 
that there are not five Hearths in each Houfe one 
with another, but nearer five than four. 

2. That in St. fFarburgb's Parifh are near fix 
Hearths to an Houfe. In St. John's five. In 
St. Mscbaeh above five. In St. Nicholas within 
above fix. In ChriJl^Cburcb above feven. In 
St. James's^ anfl St. Catherine^ and in St. Mi- 
cban\ not four. In St. Kevaris about four. ' 

3. Th2LtmSuJames\ St.Micban% St.BriJe\ 
St.fFarburghySt.jin(irew%St. Michaehy and St, 
Patrick Sy all theChriftenings were but 550, and 
the Burials 1055, viz. near double; and that in 
the refl of the Parifhes theChriftenings were five, 
and the Burials feven, viz. as 457 to 63 4. Now 
whether the Caufe of this Difference were Ne- 
gligence in Accompts, or the Greaterncfs of the 
Families, &c. is worth inquiring. 

4. It is hard to fay in what Order (as to 
Greatnefs) thefe Parifhes ought to fland, fome 
having moil Families ; fome mofl Hearths, fome 
mofl Births, and others mofl Burials. Some Pa- 
rifhes exceeding the refl in two, others in three 
of the faid four Particulars, but none in all four. 
Wherefore this Table ranketh them according 
to the Plurality of the faid four Particulars 
wherein each excelleth the other. 

5. The London Obfervations reckon eiglit 
Heads to be in each Family ; according to which 
Eftimation, there are 3200Q Souls in the 4000 

Fami- 



Families b^DubUn ; which is but half of whdt 
moftMett imagine; of which but about one iixth 
Part are able to bear Arms, bciides the Royal 
Raiment. 

6. Withbdt the Knowledge t)f the true Num- 
ber of People, as a Principle, the whole Scope 
and Ufe of the keeping Billsof Births and Buri- 
«ils is impaired ; wherefore by laborious Con- 
je^kureS iand Calculations to deduce the Number 
dF People from the Births and Burials^ may be 
mgenious, l>ilt very prcpofterous. 

> 7. If ^c Number "OT FamiKes in DtSlm b^ 
iabotit 4006, then ten Men, ih one Week (at 
the Charge of ^botft five Pound, farveying eight 
l^antilies in an Hour) may $re^lyj stnd mdiout 
Algebra, maike an Accompt of flie whole Peo^ 
jle, expreiSwg their fcveral Ages, Sex, Marriages^ 
Title, Trade, Keligion,^t-. and tirofe who ihrvey 
the Hearths, w the Conftahles tft Parifh-Clerks^ 
{may, if required) do the fame tx'Officio^ and 
without other Chirge, by the Command a( tlie 
rhiefGovernor, theKocefan, or the Mayor. 

8. The Bills oi London Imve fince their Bc- 
iginning, admitted feveral Altcnftions tUKl Im^ 
provemcnts j and-eight or ten Pottnd/^ Annum 
Surcharge, would make the Bills of jyuUin to 
exceed all others, and become an excellent hiftru-^ 
ihent of Government. To ^hich Porpofe the 
Fottns for Weekly, Quarterly,.and Yearly Bflls 
are humbly recommended, viZk 
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DUBLIN. 1 








Jn Ternaries 


Anno. 


Burials. 


Births. 


of Years. 


i666 


1480 


952? 






1667 


1642 


1001 > 


4821 


2979 


16^8 


1699 


10263 






. 1669 


1666 


1000 5 






1670 


»7i3 


io67> 


5?53 


3070 


1671 


i>74 


1003 \ 






1672 


1436 


967/ 


• 




1673 


1531 


933> 


5073 


2842 


1^74 


2106 


942 s 






1675 
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8237 

897S 






1676 


1391 


4328 


2672 


- 1^77 


J359 






1^78 


140 1 


lOA'i? 






1679 


1397 


iodi> 


4624 


3202 


1680 


1826 


10963 






, 


24199 


14765 


24199 


147^5 


The medium or 15th 
part whereof is 


1613 


984 


161? 


1 ^ 984 
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A 

POSTSCRIPT 

T O T H E 

S^TATIONE R, 

WHEREAS you complain, that thefei 
Obfervations make no fufficient Bulk, I 
could anfwcr you, that Iwi(h the Bulk of all 
Books were Icfs ; but do neverthelcfs comply 
with you in adding what follows, viz. 

1 . That the Parifhcs of Dublin are very un- 
equal ; fome having in thent above fix Hun- 
dred Families, and others under Thirty. 

2. That thirteen Parifhes arc too few for 
four Thoufand Fatailies ; the itoiddling Parishes 
of London containing One hundred and twenty 
Families; according to which Rate, there 
ihould be about Thirty three Pariflies in Dublin. 

3 . It is faid, that there are eighty four Thour 
fand Houfes or Families in London^ which is 
twenty-one Times more than are in Dublin ^y 
and yet the Births and Burials of London ^re 
but twelve Times thofe of Dublin: which 
fliews, that the Inhabitants of Dublin are more 
crowded and ftreightned in their Ifoufing, than 

thofe 
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thofc of London ; and confequcntly, that to in- 
crcafc the Buildings of Dublin^ will make that 
City more conformable to London. 

4, I (hall alfo add fome Reafons for altering 
the prefcnt Forms of the DMin Bills of Mor- 
tality, according to what hath been here recom-> 
mended, viz. 

1. We give the Diftindlions of Males and 
Females in the Births only ; for that the Bu- 
rials muft, at one Time or another, be in the 
fame Proportion with the Births. 

2. We do in the Weekly and Quarterly Bills 
propofe, that Notice be taken in the Burials of 
what Nunibers dye above Sixty and Seventy, 
and what under Sixteen, Six, and two Years 
old ; forefeemg good Ufes to be made of that 
Diftin^on. 

3. We do in the yearly Bill, reduce the Cafu-^ 
alties to about Twenty-four^ being fuch as may 
be difcerned. by common Senfe and without 
Art ; conceiving that more will but perplex and 
imbroil the Account. And in the Quarterly 
Bills, we reduce the Difeafes to three Heads, 
viz^ contagious, acute, and chronical ; apply* 
ing this Diftindion to Pariflies, in Order to 
know how the different Situation, Soilj and 
Way qf living in each Parifli, doth difpoie 
Men to each of the faid three Species : and in 
the Weekly Bills we take Notice not only of 
the Plague, but of the Other contagious Difeafes 
in each Parifh ; that Strangers and fearful Per- 
fons may thereby knpw how to difpofe of them- 
jfelves. 4. We 
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4. Wc mention the Number of the People, 
as the fundamental Tcmi in all our Proportions} 
and without which^ all the reft will bfe almoft 
fruitlefs. 

5^ We mention the Number of Marriages 
fnade in every Quarter, and in every Year ; as 
alfo the Proportion which married Perfons bear 
to the whole ; expecting in iuch Obfervation^ 
to read the Improvement of the Nation. 

6. As for Religions, we reduce them to 
three, viz. i. Thofe who have the Pope of 
jRo/»^ for their Head. 2. Who are governed by 
the Laws of their Country. 3. Thofe who rcT 
Jy refpeftively upon their own private Judg- 
ments. Now whether thefe Diftindions fhould 
be taken Notice of or not, we do but faintly re- 
commend, feeing many Reafons pro and cm for 
the fame: and therefore although we have 
mentioned it as a Matter fit to be coniidered^ 
yet wc humbly leave it to Authority. 
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DUBLIN, 168 


\2. 




Pariihes. 


Houfes. 


Fire-places, 


fiapdz'd. 


Buried. 


^t James 
St Kathirines 


272 
540 


836 > 

ai98X 


122 


306 


St. A/VWtfiwith- -) 










out, and K 


1064 


4o8z 


>4S 


4»4 


St. Fatrkks \ 










St. i?nV^^// 


395 


1903 


68 


«49 


St Audaen • 


276 


1510 


f6 


164 


St. Mci6ii</ 


»74 


884 
1636 


H 


5° 


gt-Tii^/ 


30? 


74 


lOI 


St. mcholas within,^ 










and V, 


»53 


90a 


26 


5* 


Chrift-Churchli^. J 










St Warhrougb 


240 


1638 


45 


105 


St Mchans 


938 


3516 


124 


389 


St. Andrewt 


864 


3638 


131 


300 


SuKevam 


554 


ai20 ■> 
.506 > 


87 




Donobrook 


253 


«33 




6025 


25369 


912 


2263 



Further Ohfervations upon the Dublin Accompts 
of Baptifms and Burials^ Houfes and Hearths. 

THE Table hath been made for the Year 
1682, wherein is to be noted, 
I. That the Houfes which jinno 1671, were 
but 3850 are Anno 1682, 60255 but whether 
this Difference is caufed by the real Encreafe of 
Houfing, or by Fraud and Defeift in the former 
Accompts, is left to Confideration. FortheBur. 
rials or People have increafed but from 1696, 
to 2263, according to which Proportion, the 
3850 Houfes Atmo 1671, fhould^;?^ 1682 
Jiave been but 5 143, wherefore fome Fault may 

bo 
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be fufpeded as aforefaiij, when farming the 
Hearth-money was in Agitation. 

2. The Hearths have encreafed according to 
the Burials, and \ of the faidlncreafe more, viz. 
The Burials u4hw 1671 were 1696, the \ whejre- 
of is 563, which put together makes 22 59^ 
which is nev theNiimber of Burials /few 1 682* 
But the Hearths ^no 1671, were 17500, 
whereof the j is 5833, making in all but 23333 j 
whereas the whole Hearths jhm 1682 were 
25369, viz. \ and better qf the faid 5833 
more. 

3. The Houfes were ^nm 1671, but 3850, 
which if they hadincreafed ^m 1682 but ac- 
cording to the Burials, they had been but 5143, 
or according to the Hearths, had been but 5488, 
whereas they appear 6025, increafing double to 
the Hearths. So as 'tis likely there hath been 
fome Error in the faid Account of the Houfes, 
unlefs the new Houfes be very fmall, and have 
but one Chinmey a piece, and that \ Part of 
them are untenanted. On the other Hiand, *tis 
more likely that when 1696 died per An. there 
were near 6000 ; for 6000 Houfes at 8 Infaa? 
bitants/^rHoufe, would make the Number of 
the People to be 48 Thoufand, and the Number 
of 1696 that died according to the Rule of i 
out of 30, would have made the Number of 
Inhabitants about 50 Thouland: For which 
Reafon I continue to believe there was^xne Er- 
ror in the Accompt of 3 850 Houfes as aforefaid, 
and the rather becaufe there is no Ground from 

Expcr 
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Experience to think that in n Years, the Houfea 
inhublin have increa|ed from 3850 to 6025. 

Moreover, I rather think that the Number of 1 

6025 is yet fhort, becaufe that Number at 8 I 

Heads per Houfb makes the Inhabitants to be j 

but 48200 ; whereas the 2263 who died in the 
Year 1682, according to the aforementioned 1 

Rule of one dying out of 30 makes the Num- 
ber of People to be 67890 ; the Medium be- 
twixt which Number and 48200 is 58045, 
which is the beft Eftimate 1 can make of thit 
Matter, ^whieh I hope Authority will ere long 
rc&ify, by diredl and exad: Enquiries. 

4. As to the Births, we fay that jinno 1640, 
1 641, and 1642, at Londony juft before thq 
Troubles in Religion began, the Births were \ of 
the Burials, by Rcafon I fuppofe of the Great- , 
ernefs of Families in London abovp the Country, 
and the fewer Breeders, and not for Want of re-- 
giftering. Wherefpre ndedufting J of 2263, 
which is 377, there remains 1 886 for the pro- 
bable Number of the Births in Dublin for the 
Year 1682 ; whereas but 912 are reprefented 
to have been chriften'd in that Year, though 1023 
were chriften'd jinno 1 67 1 , when there died bu t 
1696; whichDecreafingof the Chriftenings, and 
Jncreafing of the Burials, fhews the Increafe of 
Non-regiftering in the legal Books, which muft 
te the Increafe qf Roman Catboltcks at Dub^ 

The 
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The Scope of this whole Paper therefore is. 
That the People of Dubtin are rather 58000, 
than 32060 i and that the Diflcnters, who do 
not regifter their Baptifms, have increafed from 
391 to 974 : but of Diflcnters, none have in-r 
creafed but the Roman CatboIickSj whofe Num-^ 
bers have increafed from about 2 to 5 in the faid 
Years. The exadier Knowledge whereof, way 
alfo be better h^ f^om direct Enquiries^ 
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Jfy Sir WILLIAM PETTY, Fellow of the 
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To TH fi 

K 1 N G'S 

Moft Excellent Majestt* 

I Do prefume^ in a vtry fiiiall PapctJ 
to (hew your Majefty, that your 
City of London feems more coniiderable 
than the two beft Cities of the French 
Monarchy, and iR>r ought I can find) 
greater than any other of the Univerfe 5 
which becaufe I can fay without Flat-* 
teryj and by fuch Demonftration as 
your Majefiy can examine, I humbly 
pray your Majefty to accept from 

Tour Majesty's 

MoflHumhie, Loyaly 

and Obedient SukjeB, 

William Petty. 
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A N 

E S S A Y 

IN 

POLITICAL ARITHMETICS, 

By Sir WILLIAM PErm 

lending to prcFoe that London hath more People 
and Houjes than the Cities o/' Paris and Rouen 
put together y and is alfo more confiderable infe-- 
^veral other RefpeSis. 

I. 'TPHt) Medium of the Burials at London 
X iu the three laft Years, viz. 1683, 
1684 and 1685, (wherein there was nb extra- 
ordinary Sicknefs, and wherein the Chriftening& 
<lo correfpond in their ordinary Proportions with 
the Burials and Chriftenings of each Year one 
with another) was 22337, and the like Medi- 
um of Burials for the three laft Paris Bills we; 
could procure, njiz. for the Years 1682, 1683, 
and 1684 (whereof the laft as appears by the 
Chriftenings to have been very fickly) is 
19887. 

2. The City oiBriftol in England appears to 
be by good Eftimate of its Trade and Cuftoms, 

as 
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&s great as Rouen in France^ and the City oi 
tiuhlin in Ireland appears to have more Chiiii- 
nies than Brijiol^ and confequently more Peo- 
ple, and the Burials in Dublin were jlnno 1682 
(being a fickly Year) but 2263; 

3. Now theiSurials oi Paris (being 1^887) 
being added to the Burials of Dublin (fuppofed 
more than at Rouen) being 2263, makes but 
22150, whereas the Burials oi London were 187 
tlioife, or 22337, or as about 6 to 7. 

4. If thofe who die unnecefTarily, and by 
Mifcarriage in U HoJlelDieu in Paris (being 
above 3000) as hath been elfewhere fhewn, or 
any Part thereof, fhould be fubtradled out of 
the Paris Burials afore-mentioned, then our Af- 
fertion will be ftrongcr, and more proportion- 
able to what follows concerning the Houfe^ of 
thofe Cities, n)iz. 

5. There were burnt at London^ Anno i666y 
above 13000 Houfes, which being but a fifth 
Part of the whole, the whole Number of Houfes 
in the faid Year, were above 65000 ; and where- 
as the ordinary Burials of London have increafed 
bct\yeen the Years 1666 and 1686, above one 
third, the Total of the Houfes at London Anno 
1686, muft be about 870CO, which Anno 1682, 
appeared by Accompt to have been 84000. 

6. Monjieur Moreryy the gresit French Author 
of the hXi^GeographicalDiSiionaries^ who makes 
Paris the greateft City in the World, doth rec- 
kon but 50000 Houfes in the fame, and other 
Authors and knowing Men mwch Icfs -, nor arc 

there 
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there full 7000 Houfes in the City of Dublin ; 
fo as if the 50000 Houfes oi Paris and the 7000 
Houfes in the City of Dublin were added toge- 
ther, the Total is but 5700c Houles ; whereas 
thofe oiLmd&n are 87000 as aforefaid, or as 6 
top. 

7. As for the Shipping and foreign Commerce 
of London^ the common Sinfe of all Men doth 
judge it to be far greater than that of Paris'znd 
Rmen put together. 

^ 8.. As to the Wealth and Gain accruing to 
the Inhabitants of hondm and Paris by Law- 
fuits (or tiO> Chicane) I only fay that the Courts 
of London extend to all England and JVales^ and 
afFedl feven Millions of People, Wherea3 thofe of 
Paris do not extend near fo far: Moreover there 
is ijo palpable confpicuous Argument at Paris 
ioT the Number and Wealth of Lawyers like 
the Buildings and Chambers in the two Temples^ 
Lincoln's Inn, Grafs Inn^ Dolors Commons j. and 
the feven other Inns, in which are Chim-' 

nies, which are to be feen at London^ beiidesma* 
ny Lodgings, Halls, and Offices relating to the 
&me. 

9. As to the plentiful and eafy living of the 
People we fay, 

• I. That the People of Pjm to thofe of L(?;7- 
don^ bein^ as about 6 to 7, and the Houfes of 
the fame as about 6 to 9, we infer that the Peo- 
ple do not live at London fo clofe and croudedas 
at Paris^ but can afford themfelves more Room 
and Liberty, 

E 2. That 






(6o) 

2. That at Ldndon the Hofpitak are better 
and more defirable than thofc of Paris, for that 
in the beft at Paris there die i out of 1 5^ 
whereas at Lmdm there die out of the worft 
fcarce 2 of 1 6, and yet but a fiftieth Part of the 
whole die out of the Hofpitals at London, and *- 
or 20 Titties that Proportion die out of theP^- 
ris Hofpitals which are of the ferae Kind ; that is 
to fay, the Number of thofe at London who chufe 
to lie fick in Hofpitals rather than in their owa 
Houfcs, are to iiie.like People oi Paris as one 
to twenty ; which (hews the greater Poverty or 
Want of Means m the Peo{de of Piiris than 
thofc oi London. 

3. We infer froai the Prcmifes, viz. the dy- 
ing fcarce' 2 of. 16 out of the London Hofpitals, 
and about 2 of 15 in the beft oS Paris, (to fay 
nothing oiU Hoftei Dieu) that either the Phy- 
ficians and Chirurgeons of London are better 
than thofe o£ Paris, or that the Air of London is^ 
more wholefomc. 

10, As for the other. great Cities of the 
World, if Paris were the gi:eateft,,we need fay 
no more in Behalf of London. As for Pequin ia 
China^ we have no Account fit to feafon upon ; 
nor .is there any thing in the Defcription of the 
two Jate Voyages of the Cbinefe Emperor from 
that City into Eaft and Weft Hartary, \xi tho 
Years 1682 and 1683, which can niake us re- 
cant what we have laid concerning London^ As 
for Ddy zvAAgra belonging to the Mogul, we 
find nothing againft our Pofition, but much to 

(hew 
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fl|e\^ the vaft Numbers which attend that Em- 
peror in his Bufinefs and Pleafurcs. 

11. Weftiall conclude vni^ConJiantihople and 
Gran Cairo 5 as for Conjiantinople it hath bceri 
laid by one who endcairour'd to fliew the Great- 
nefs of that City, and the Greatnefs of the Plague 
which reigned in it, that there died 1^00 per 
l)iemy without other Circumftances : To which 
wc anfwer, that in the Year 166^ there died in 
London 1200 per Diem^ and it hath been well 
proved that the Plague of London never carried 
away above J of the People, whereas it is com- 
monly believed that in Con/lantinople, and other 
Baftern Cities, and even in Italy and Spain, that 
the Plague takes away * one half or more ; where- 
fore where 1200 is but J of the People, it is pro- 
bable that the Number was greater, than wnei\ 
1^500 was J or one half, &c. 

12, As for Gran Cairo it is imported, that 
73000 died in 10 Weeks or loco per Diem, 
where note, that at Gran Cairo the Plague comes 
and goes away fuddenly, and that the Plague 
takes away 2 or | Parts of the People as aforefaidj 
fo as 73000 was probably the Number of thofc 
that died of the Plague in one whole Year at 
Gran Cairo, whereas at London Anno 166$, ' 
97000 were brought to Account to have died in 
that Year. Wherefore it is certain that that City 
wherein 97000 was but J of the People, the 
Number was greater than where 73000 was * 
or the half. 

E 2 

We^ 
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Wc therefore conclude, that London hath more 
People, Houfes, Shipping, and Wealth, than Par 
r/iand Rouen put together ; and for ought yet 
appears, is more confiderable than any other Ci- 
ty in the Univerfe, which was propouijded to be 
proved. 



AN 
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AN 

ESSAY 

IN 

POLITICAL ARITHMETICK, 
By Sir WILLIAM FE^rT, 

Unending to prove that in the Ho/pi fal called VHoC- 
tel Dieu at Paris, there die above 3000 per 
Annum, by Reafon of ill Accommodation. 

r. T T appears ^zXAnno 1 678 there entered into 
i the Hofpital oiLa Cbariti 2647 Souls, of 
which there died there within the faidYear 338, 
which is above an eighth Part of the faid 2647, 
and that in the fame Year there entered into 
i/HoftelDieu Q 149 1, and that there died out of 
thatNumber 5630, which is above oneQuarter, 
fo as about half the faid 5630, being 2815, feem 
to have died for Want of as good Ufage and 
Accommodation as might have been had at La 
CharitS. 

2. Moreover in the Year 1679 there entered 
into La Cbanit^ 3 1 1 8, of which there died 452, 
which is above afevpnth Part, and in the fame 
year there entered into U Hoftel Z>i>« 2 863 5,'o£ 
which there died 8397, and in both the faid 
E 3 Years 
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Lofs of the Sabjedis of France in that Hofpital . 
feems to be 69 Times ^506 Livres Sterl. per 
Annumy viz. 210 Thoufand 360 Livres SterL 
equivalent to about two Millions 524 Thoufand 
^20 French lAvKZ. 

7. It hath appeared that there came into 
U Hojlel Dieu at a Medium 25063 per Annum^ 
or 2o%() per Menfem^ and that the whole Stock 
of what remained in the precedent Months is 
at a Medium about 2108 (as may appear by the 
third Line of the Table N^ 5, which 'fhall be 
fhortly publiflied) viz. die.Medium of Months 
is 2410 for the fickly Year 1679, whereunto 
1806 being added, as the Medium of Months 
for the Year 1678, nxakes 4216, the Medium 
whereof is the 2108 above-mentioned; which 
Number being added to the 2089 which en- 
tered each Month, makes 4197 for the Num- 
ber of Sick which are fuppofed to be always in 
V Hojlel Dieu pnc Time with another. 

8. Now if 60 French Livrts per Annum for 
each of the faid 4197 fick Perfons were added 
to the prefent ordinary Expence of that Hofpi- 
tal (amounting to anAdditionof 251 Thoufand 
820 Livres) it feems that fo many Lives might 
he faved as are worth above ten Times that Sum, 
and this by doing a manifefl Deed of Charity 
to Mankind. 

Memorandum, That Anno 1685, the Burials ^London 
were 2322Z, and thofe $f Amfterdam 6245 ; fr$m 
whence^ and tbi Differmci of Air^ 'tis prohabli that the 
BeopU o/hmdonari fuadrupU t§ thofe ^Amftenbiiu 

O B- 
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OBSERVATIONS 

UPON THE. 

CI T I E S 

OF 

LONDON and ROME. 

I . np H AT before the Year 1630, the Chri- 
■ X. ftenings at London exceeded the Bu- 
rials of the fame, but about the Year 1655 
they were fcarce half 5 and now about two 
Thirds. 

2. Before the Reftauration of Monarchy in 
England^ Armo 1660, the People of Paris were 
more than thofe oi London and Dublin put to^ 
gether, whereas now, the People oi London are 
more than thofe oi Paris and Romej or of Paris 
and Rouen. 

3. Anno 1665 one fifth Part of the then 
Pebple of London or 97 Thoufand died of the 
Plague, and in the next Year 1666^ 13 Thou- 
fand Houfes, or one fifth Part of all the Houf- 
ing of Lmdm were burnt alfo. 

4. At the pirth of Cbrifty old Rome was the 
grcateft City of the World, and London the 

grcatefl 
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greateft at the Coronation of I^ing "James the 
Sccx^nd, and near 6 Times as great as the -pre- 
fent lime^ wherein are i Jp Thoufand Souls be^ 
fides Jems. 

5. In the Years of King Cbarks the Second 
his Death ^nA)^\r\g James the Second his Co- 
ronation (which were neither of them rernark- 
able for extraordinary Sicklinefs or .Heaithfiil- 
flefs) the Burials did wonderfully agree, viz. 
Anno 1684, they were 23202, and Anno 1685 
they were 23222, the Medium whereof is 
2g2i2. And the Chriftenings did very won- 
derfully agree alfo, having been Anno 1684, 
.14702, and Anno 1685, 14732, the Medium 
.whereof is 147 17, which Cpnfiflence was ne- 
ver feen before, the faid Number of 232 1 2 Bu- 
rials making the People oitondonto be 696360, 
at the Rate of one dying /^r Annum out 0^30. 

6. Since the great Fire oi London^ An. 1666 
about 7 Parts of 15 of the prefcnt vaft City 
hath been new built, and is with its People in- 
creafed near one half, and become equal to Fa^ 
ris and Rome put together^ the one being the 
Seat of the great French Monarchy, and the 
orher of the Papacy* 
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FIVE ESSAYS 

I N 

Political Arithmetick, 

VIZ. 

I. Objeftions from the City of Rg in ?€rjia^ and 
from MonfieuFw^^iz^a/, againft two former Eflays, 
aniwered, and chat London hath as many People 
as Paris^ Rome^ and Rouen put together. 

II. A Comparifon between London and Paris in 14 
Particulars. 

IIL Proofs th^t at London^ within its 134 PariOies 
named in the Bills of Mortality, there live about. 
696 Thoufand People. 

IV. An Eftimate of the People in London^ Paris^ 
Amfterdam^ Venice^ Rome^ Dublin^ Brifiol^ and 
Roueny with feveral Obfervations upon the fame. 

V. Concerning Holland^ and the reft of the Seven, 
UnUeiPrevincis. 

By A> WILLIAM PETTY, Felhw of the 
Royal Society. 

Jhvi4iam augendo ulcifiar. 
Londbin 1687. 
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T O TH E 

K I N GS 

\ * 

Moft Excellent Majesty, 

SIR, 

Y^ OUR Majefty having gracioufly 
"*- accepted my two late Effays a- 
bout the Cities and Hofpitals of London 
and Paris, as alfo my Obfervations on 
Borne and Rouen ; I do (after fix Months 
waiting for what may be faid againft 
my fcveral Doftrines, by the able Men 
of Europe) humbly prefent your Ma- 
jefty with a few other Papers upon the 
fame Subjeft, to ftrengthen, explain and 
enlarge the former } hoping by fuch 
real Arguttients, better to praife and 
inagnlfy your Majefty, than by any o- 
ther the moft fpeclous Words and Ele- 
gies that can be imagined by 
Tb«r Majesty's 
Moft Humble, Loyal,' 
and Obedient SubjeSi, 
1587, William Petty. 
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The FIRST ESSAY. 

IT could not be expelled that an Aflcrtbn of 
London* s being bigger than Paris znd Roum^ 
or than Paris and R^me put together, and biggpr 
than any City of the World, ihbuld efcapeun* 
contradidted ; and 'tis alfo expended, that I (if 
continuing in the fanie Perfuaiion) (hould naake 
fomc Reply to thofe Contradi(ftions. ,In order 
wbereuato, 

I begin with the ingenious Aitthor of the 

RepuMique des Lettres^ w.w faith that JRey in, Ptr* 

fia is far bigger than Lmdon^ for that in the 6tk 

Century of Chrifttanity (I fuppofe.yi^. 550, the 

Middle of that Century) it bad ;I5000> or rar 

ther 44000 Mofchees, or Mahometan Temples; 

to which I reply, that I hope this Objeftor is 

but in Jeft, for that'i|^^;w^ wfts notboriltlU 

about the Year 576^ and had no Mofchees till 

about 50 Years after.; :; ; \ 

In the next Place I .reply to .the excellent 

Monfieur /tuzout*$ Letters from Rame^ who. is 

contei^t that ljof\don^WefinnnJierznd Sotahwark^ 

may, hav? as many People as Paris and its Subi- 

urbs ; and but faintly denietb,. that all the * 

Houfing within the Bills, may have almoft as 

many People as Paris and Rouen, but feith that 

feveral Pariflies inferted into thefe Bills, are di-f 

fiant from« and not contiguous witli Imdon^ 

and that Grant fo underflood it. 

To 
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T^o which, (aa his main if not biS only.Ob- 
jeftion) we anfwer : i. That the London Bills 
appear in Grant*s Book, to have be^n . always 
fincc the Year 1636, as they now are* 2. That 
about 50 Years iince, three or 4 Pari(hes, for- 
merly fomewhat diilant^ were joined by inte^- 
poTed Buildings, to the Bulk of the City,' and 
therefore then inferted into the BiJU/ 3 . That 
fince 50 Years, the whole Buildings being more 
dian double, have perfe(%ed that Uni&n, fo as 
there is na Houfe within the faid Billsi from 
which one may not call to fome other Hotife'. 

4. All this is confirmed by Authority of the 
Kif^ and^ City, and the Cuftom of 50 Years* 

5. That there are but ^ Parifties tmderany. 
Colour of this Exception^ which are fcarce J 
Part of the Whole. 

Upon the whole Matter, upon the Sight of 
Monfieur Aimufs large Letter, dated' the t9th 
of Novemier^ from j^^, I oiade Remarks up*- 
on every Paragraph thereof j but fupprefling it 
(becaufe it look'd like a W«* againft a Worthy 
Perfbn, with whom I intended neme, wheteas 
in Truth it was but a reconciling Explication 
of fome Doubts) I have chpfen the rfiorter and 
fofter Way of anfwering Monfiear Auzout as 
foUoweth, i;/2r^ 



Con- 
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' Concerning the Number of People in London, as 
aJfo in Paris, Rouen, and Romc> viz. 

Monfieur Auzout alledgeth aa au«^ 
thentick Accompt, that there are 
23223 Houies in Paris^ wherein do 
live about 80 Thoufand Families, 
and therefore fuppofing3i Families, 
to live in every of the uid Houfesj 
one with another, the Number of 
Families will be 81280; and Moa- 
fieur jfiuzout alfo allowing 6 Heads | 
to each Family^ the utmoft Number 
of People in P^ir/i according to that 
Opinion wilj be 

The Medium of the farts Burials^ 
was not denied by Monfieur Auzout 
to be 19887,' nor that there died 
3506 unneceflarily out of V Hotel 
Dieu ; wherefore deducting, the iaid 
laft Number out of the former, the 
neat Standard for Burials at Paris, 
will be 1 638 1, fo as the Number, of , 
People there, allowing but one to die '^'^9^' 4^^ 
out of 30 (which is more advantage- 
ous to Paris than Monfieur Aiizout\ 
Opinion of one to die out of 25) the 
Number of People at Paris will be 
491,430, more than by Monfieur 
Auzoufs own lafi: mentioned Ac- 
count. 



And 
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And the Medium of the faid twol gg 
P^m Accompts is j^ '^"55 

The Medium of the London Bu-T 
rials is really 23212, which multi- | 
plied by -^o (as hath been .done for j>696, 360 
Paris) the Number of the People j 
there will be J 

TheNumber of Houfes at London"^ 
appears by the Regifter to be i o 5, 3 1 5, 
whereunto adding ^jPartof the/ame, 
or 10331, as the leaft Number of 
doubleFamilies that can be fuppofed 
in London, the Total of Families will 
be 115,840 ; and allowing 6 Heads j 
for each Family as was done for Pa- I 
r/i, the Total of the People at Lon- 
dm will be J 

The Medium of the two laft Lon-l ^ g 

don Accounts is J 95> 7 

So as the People of Pa-^ "^ 

ris according to the above > 48 8, 055 
Account is ) 

Of Rouen according to ^ 
Monfieur jiuzoufs ut-> 80, 000 i>693, 055 
moft Demands ) I 

Of Rome according to^ J 

his own Report thereof in > 125, 000 j 
a former Letter ) J 

So as there are more People at) 
Lpndon than at Paris^ Rouen^ and V 2, 663 
Rome J 

Memo- 
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Memorandum, That the Pariflhes'^ 
6i Ifitngton^ Newingtm, and Hack^ 
ntyy for which only there is any Co- 
lour of Non-contiguity, is not ^J Part 
of what is contained in the Bills of >^U4, 284 
Mortality, aad confeqiicntly London^ 
without the faid 3 Parifhes, hath 
more People than Paris and Rouen 
put together by _; 

Wmch Nunvber of 114,284 is probably 
more People than any other City dl France con- 
tains« 



The S E G O N D E S S A ¥• 

A S for otljer Comparifons of London with 
Jl\ Paris^ we farther repeat and enlarge what 
hath been formerly fiiid upoa^thofe Matters, as 
follqwetb, W5f4 

1. That /^oper Cent, die out of the Hofpitals 
at Paris where fo many die unneceflarily, and 
fcorce ^ of that Proportion out of the Hofpitals 
41E London^ which have been ihewn to be better 
dian the beft of Paris. 

2. That zi Paris 8 1 280 Kitchins, are within 
le£s than 24000 Streset-doors, which makes a lefs. 
cleanly an4 confvenient Way of living than at 
London. 

3. Where the Number of Chriftenings are 
near lanto, or exceed the Burials, the People are 
poorer, having few Servants and little Equipage. 

F 4. The 
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4, The River of ^ames is more pleafant and 
navigable than the Seyne^ and its Waters better, 
and more wholefome; and the Bridge of Lon--. 
don is the moft confiderableofall Europe. a 

5. The Shipping and foreign Trade of Lofh) 
don is incomparably greater, than that at Faris^ 
and Rotien. 

6. The Lawyers Chambers at hmdonhvf^zjyz. 
Chimnies in them, and are worth i4oThoufand 
Pounds fterling, or 3 Millions of Fr^;zfi& Li vres, 
befides the Dwellings of their Families elfer, 
where. ' . ;.,♦ 

7. The Air is more wholefome, for that at 
I/mdm fcarce 2 of 16 die out of thc-^worft 
Hofpitals, but at Paris above 2 of 15 put (if 
the beft. Moreover, the Burials of Farh are 
\ Part above and below the1Vledium,'but ziLon-' 
don hot above ,f, fo as thelntemperies of t^ 
Air at Paris is far greater than at London. ■"' ^ 

8. The Fuel cheaper, and .lies in lefs Room^ 
the Coals being an wholefome fulphurous Biiii^ 
men. * ^ 

9. All the moft neceffary Sbrts bf Viftuaaii' 
and of Fifh, are cheaper, and Drinks of all S6ii^ 
in greater Variety and Plenty; A io 

I p. The Churches oi London vft leave to bi? 
jiidg'd by thinking that nothing 'at Paris is fo^ 
great as St, PauFs was, and is like to be, nor' 
•fo beautiful as Henry the Seventh's Chapel. * 

II. On the other Hand, 'tis probable, that 
there is more Money in Paris man London\ if 
the publick Revenue (grofly fpeaking, quad- 
ruple to that of England) be lodged there. 
- 12. Faris 



a. Paris hath not been for thefe laft ^o 
Vears fo much infeftcd with the Plague as jLot- 
idon ; now that at London the Plagi^e (which 
between the Year 1591 and 1666^ made 5 Re- 
turns, viz. every i 5 Years at a Medium, and at 
each Time carried away * of the People) hath 
not been known for the 2 1 Years laft paft, and' 
there is a yifible Way by God's ordinary Blef-' 
fing to leffen the fame by * when it next ap- 
peareth. 

13; As to the Ground upon which Paris 
ilands in rc{pt& of London, we fay, that if there* 
be 5 Stories or F^loors of Houfing it Paris^ for 
4 at Lofidony or in that Proportion^ then the 8 2' 
Thoufand Families at Paris ftand upon the E-^ 
quivllent of6500oLW(?«Houfteds, and if there 
be 1 1 5000 Faniilies at London, and but 82000 
'2LtParisy then theProportionof thei>»^nGround 
to that of Paris is as 115 to 65, or as 25 tp 13; 

14; Moreover Paris is faid to be an Oval of 
3 Ehglijh Miles loiig and 2j broad, the Area 
whereof contains but 5J fquare Miles ; but Lort^ 
don is 7 Miles long, and /^ broad at a Medium^ • 
which makes an Area of near 9 fquare Miles» 
which ProportioA of 5J to 9 differs little from 
that of 13 to 23. 

1 5. Memorandum, That in Nero's Time, As 
Monfieur Cbe^reau' reportethj thfere died 300 
Thoufand People of the Plague in Old Rome j 
now if there died 3 of id then, and there» being 
a hotter Country, a$ there dies 2 of 10 at London^ 
the Number of People at that Time, was but a 
Million, whereas at London they are now about 

F 2 700 
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joo Thoufand. Moreover the Ground within, 
the Walls of OX^Rome was a Circle hut of 3^ 
Miles diameter, whofe Area is about 7 fquare 
Miles, and the Suburbs fcarce as much more, in 
all about 13 fquare Miles ^ whereas the built 
Qround at Lmdon is about 9 fquare Miles a^ a-- 
foFcfaid; which two Sorts of Proportions agree 
\arith each other, and confequently Old HjQke 
feems but to have been half as big again as the 
prefent London^ which we oiFer to Antiquaries* 



The THIRD ESSAY. 

PROOFS that the Number of People in the 
134 Pariflies of the London Bills of Morta- 
lity, without Reference to other Cities, is abdut 
696 Thoufand, viz. 

I know but three Ways of finding the fame. 
I. By theHoufes and Families, and Head^, 
living in each. 

. 2. By the Number of "Burials in hcaUhfuV 
Times, dnd by the ProportiQn*t>f thofe that live,- 
to^ thofe that die. .1 

.3. By the Number of thfefe who die of the 
Plague in peftilential Years, In Proportion tq 
thofe that efcape. 

rhe Firjl Wixy. 
To know the Number of Houfes I ufed three? 
Methods, viz. 

i\ The Number of Houfes which were 
burnt Anno 1666, which by authentick Report • 
tras 13200 ; next what Proportion the People 
who dded out of thofe Houfes^ bore to the 

Whole J 
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Whole ; which I find Anno 1686, to be but 5 
Part, h\xtAnno 1666 to be almoftj, ftom whence 
I infer the whole Houfing oi London Anno 1666 
to have been 66Thoufand; then finding theBu- 
rials Anno 1666 to be to thofe of 1686 as 3 to 
4, i pitch upon 88 Thoufand to be the Number 
of^Houfes Anno 1686. 

2. Thofe who have been employed in mak- 
ing the general Map oi London^ fet forth in the 
Yeat 1682, told me that in that Year they had 
fdiind ibove 84 Thoufand Moufes to be inhon^ 
don ; wherefore Anno 1686, or in 4 Years more, 
there might be ^J or 8400 Houfes more (Lot- 
don doubling in 40 Years) fb as the Whole, 
Anno 1686 might be 92400. 

3. I found that Anm 1685, there were 
49325 Hearths in Dublin^ and 6400 Houfes, 
^nd in London 388 Thoufand Hearths, where- 
by there muft have been at that Rate 87000 
Houfes in London. Moreover I found that in 
Briftol there were in the lame Year 16752 
Hearths, and 5307 Houfes, znd in London 388 
Thoufand Hearths as aforefaid ; at which Rate 
there mufl have been 123 Thoufand Houfes in 
London, and at a Medium between Dub/in and 
Br//?(>/iProportions, 105 Thoufand Houfes* 

, Laftly, by Certificate from the Hearth-Office, 
Ifirtd the Houfes within the Bills of Mortality. 
tobero5,3i5. 

Having thus found the HoUleS, I proceed next 

to the Number of Families in them 5 and firfl I 

thought that if there were 3 or 4 Families or 

F 3 Kitchins 
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Kitchins in every Houfe of Tarisy there might! 
be 2 Families in ^l of the Hoafing of London 5 
unto which Suppolition, the common Opinion 
of feveral Friends, doth concur with my own 
Conjectures. 

As to the Number of Heads in each Family, 
I ftjck to Grant's Obfervation in his fifth 
Edition, that in Tradefmen of Lflndon^s Fami-* 
lies, there be 8 Heads one with another, in 
Families of higher Ranks, above 10, and in 
pooreft near 5, according to which Proportions, 
I had upon another Occafion pitch'd the Medi- 
um of Heads in all the Families oi England to 
be 6|, but quitting the Fraction in this Cafe, \ 
agree with Monfieur Au2}out for 6. 

To conclude, the Houfes of Lftndon being 
1053 15, and the Addition of double Families 
1053 1 mpre, in all, 1 15846; I multiplied the 
fame by 6, which produced 695076 for thp 
Number of the People. 

7be Second Way. 
I fputid tha.t the Years 1684 and 1685, bcr 
ing next each other, and both healthful, did 
wonderfully agree in their Burials, W2?. 1684 
they were 23202, and Anno 1685 23222, the 
Medium whpreof }s 23 2 1 2 j moreover that the 
Chriftenings 1684 were 14,702, and thofe -/fo- 
no 168^ were 14730 5 wherefore I multiplied 
the Medium of Burials 232 12 by 30, fuppofing 
that one dies out of 30 at London ^ which made 
ijje Number of People 696360 SquIs., 

Now 
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Now to prove, that one dies out of 30 at 
London^ or thereabouts, I fay, 

1. That Grant in his fifth Edition, affirmeth 
from Obfervation, that 3 died of 88 per An^ 
num^ which is near the fame Proportion. 

2. I found that out of healthful Places, and 
out of adult Perfons, there dies much fewer, as 
but I out of 50 among our Parliament Men, 
and that the Kings of England having reigned 
24 Years one with another, probably lived a- 
bovic 30 Years each. 

3. Grant hath (hewn that but about i of 
20 die per An. out of young Children under 
10 Years old, and Monfieur Au:^out thinks 
that but I of 40 die at Rome^ out of the greater 
Proportion of adult Perfons there 5 wherefore wc 
ftili fticfc at a Medium to the Number 30. 

4. In 9 Country Parishes lying in feveral 
Parts oi England^ I find that but i of 37 hath 
died per An, or 3 1 1 out of 1 1 507, wherefore 
till I fee another round Number, grounded up- 
on niany Obfervations, nearer than 30, I hope 
to have dene pretty well in multiplying our Bu- 
rials by 30, to find the Number of the People, 
tlxe Produd: being 696360, and what wc find 
by th? Fanndlies they are 695,076, as afore- 
faid. 

^f Third Way^ 

It was proved by Grants that J of the People 
died of the Plague, but Jpino 1665 there died 
of the Plague near 98 Thoufand Perfons, the 

Quin- 
F4 
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Quintuple whereof is 490 Tbourand, as the 
Number of People in the Year 1665, where- 
unto adding above J, as the Incrcafe bctw;6en 
1665 and 1686, the Total is 653 Thoufand, 
agreeing well enough with the other two Com- 
putations above-mentioned. 

Wherefore let the Proportion of i to 30 
continue till a better be put in its Place. 

Memorandum^ That 2 or .3 Hundred new 
Houfes would make a Contiguity of 2 or 3 
other great Pariflies, with the 134 already 
mentioned in the Bills of Mortality; and that 
an oval Wall of about 20 Miles in Coinpafs 
would enclofe the fame, and ^\\ the Shipping 
at Deptford and BJack^wali^ and would alft) 
fence in 20 Thoufand Acres of Land, and lay 
the Foundation or Defignation of feveral vaft 
Advantages to the Owners, and Inhabitants of^ 
that Ground, as alfo to the whole Nation and 
Government. 



The FOURTH ES5AY. 

Concerning the Proportions of People in the %€mi^ 
nent Cities of Chrifiendom undernamed^ viz. 

I . \ II 7 E have by the Number of Burials in 
V V healthful Years, and by the Proppr- 
tion of the living to thofe who die yearly, as al- 
fo by the Number of Houfes and Families 
within the 134 Pariihej, called London^ and the. 

Eilimate 
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Eftimate of the Heads in each, phch'd upon 
the Number of People in that City to be at a 
Medium 695718. 

2. We have, by allowing that zi farts above 
80 Thoufand Families {viz. 81280) do live ia 
23223 Houfes, 32 Palaces, and 38 Colleges, or 
that there are 81280 Kitchins within lefs than 
24 Thoufand Strcet-^doors ; as alfo by allowing 
30 Heads for every one that died neceflarily 
there; we have pitched upon the Number of 
People there at a Medium to be 488055, nw 
have we retrained them to 300 Thoufand, by 
allowing with Monfieur Auzout 6 Heads for 
each of M&rerfi 50000 Houfes or^ Families. 

3. To Amjierdam we allow 187350 Souls, 
viz. 30 Times the Number of their Burials, 
which were 6245 in the Year 1685. 

4. ToFenicewt allow 134 Thoufand Souls, 
fis found there in a fpecial Account taken by 
Authority, about 10 Years fince, when the 
City abounded with fuch as returned from G?«- 
iHa^ then furrendered to the Turh. 

5. To Rome we allow 1 19 Thoufand Chrif^ 
tians and 6000 Jews, in all 125 Thoufand 
Souls, according to an Account fent hither of 
the fame by Monfieur -^;s<?«/. 

6. To Dublin we allow (as to Amjierdam) 
30 Times its Burials, the Medium whereof for 
the laft 2 Years is 2303, viz. 69090 Souls. 

7. As to Brijioly we fay tliat if the 6400 
Houfes oi Dublin give 69,090 People, that the 
5307 Houfes of BriftoU muft give above 56 

Thoufand 
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Tlioufand People ; moreover, if the 29,325 
Hearths of. DuMiiy give 69,090 People, the 
16,752 Hearths of Brijiol^ muft give about 40 
Thoufand j but the Medium of ^6 Thoufand 
and 40 Th^oufartd is 48 Thoufand. 

8. As for Rouetiy we have no Help, but 
Monfieur yfoi*(?«/'s Fancy of 80 Thoufand Souls 
to be in that City, and the Conjedture of know- 
ing Men, that Rouen is between the J and \ Part 
blPuris] and alfo that it is by a Third bigger 
than Brijiol: By all which, we eflimate (till 
farther Light) that Retfm hath »t moft but 66 
Thoufand People in it. 

Now it may be wondered why we mentioned 
Rouen at all, having hadfo littleKnovvledgeof it; 
whereunjto we anfwer, that we did pot think it 
juft to compare London with Paris^ as to Shipr 
ping and foreign Trade, without adding Rouen 
thereunto, Rouen being to faris as that Part of 
London which is below the Bridge, is to yflaex is 
above it. 

All which we heartily fubmit to the Correc- 
tion of the Curious and Candid, in the mean 
Time obferving according to the grofs Num^ 
bcrs under-mentioned. 
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Obferoatims on the faid 8 Gties. 
I : Thjit the People €>£ Paris being 
^ oi^ome 

' do make in all but 679 
Thoufand, or 17 Thoufeitd lefs than the 696 
Thoufand of Londm alone. 

2. That the People of the 2 Englip Citvtz ^ 
and Emporiums, viz. of London 696 Thoufand, 
and B^ijiol/fi Thoufand, 4Q'rt|akc 744Thott'r 
f^fid, or more than m. 

In Paris 488 
Amfierdamiiy 
Rouen 66 

being in all 741 Thoufand 

3 . That the fame 2 Bngiijh Cities feem equi^ 
valent 

To 9aris which hadi 488 Thoufand Souls. • 
To Rouen 66 

To l^ons 100 

^qTpofflou/e 90 

In all 744 Thoufand 
If there be any .Error in thefe Cpnjefturcs 
/concerning thefe Cities of France^ we hope 
they will be mended by thofe whom we hear 
^o be now at wort upon that Matter. 

^. ThattheKihgof£)^^3biwPs3^ viz. 

Lon^ 
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hmdm 6g6 7 -g C Paris 48 8 




Dublin 6^>\<jlmjierdam 187 

Briftol 4^^ cf^enice 134 

In all 813 being but 809 

5. That of the 4 great Emporiums, LmJon, 
Amfterdamj Venice and Ibuen^ London alone id 
near double to the other 3, viz. above 7 to 4. 

Amfieriam 287^ m. 
Venice 134^387 

Rmen 653 2 

774 Imdon 6g6 

6. That LondM {for aught appears) is the 
greateftandinoftconfiderableCity of the World, 
but manifeftly the greateft Emporium. 

When thefe Affertions have paft the Examen 
of the Critics,, we (hall make anolhei^ Effay, 
fhewing how to apply thofe Truths to the Ho- 
nour and Profit of the King and Kingdoikl of 
England. 



The FIFTH ESSAY. 

Concerning Holhndt and the reji of the United 
Provinces. 

SINCE tbcaofc of this Paper, it hath been 
oWeSed from Holland^ that what hath been 
iaid ot the Number of Houfes and People in 

LoTidon 



jLmdoH is not like to be trae i fbr that if k 
were, thca Lmdon would be ^ of the whole 
Province of Hollands ^To which is anfwered, 
that London is the \ of all EbllanJ and more, 
that Province having not a Million and 44000 
Inhabitants (whereof 696 m. is the j) nor above 
800 Thoufand, as we have credibly and often 
heard ; for fuppofe Amjierdam hath, as we have 
elfewhere noted, 187000, the fevon next great 
Cities at 3C000 each one with another dioooo^ 
the 10 next at i^ooo e»ch 150000, die 10 
fmalleft at 6000 ea^h 60000, in all the 28 wal- 
led Cities and Towns ofiMo^ri/do/ooo,^ in the 
Dorps and Villages 193000, which is about 
one Head for every 4 Acres of Land^ whereas 
in Rngkin4 there is '8 Acres for every Head, 
without; the Cities and Market Towns. 

Now fuppofe London having 116000 Fami-r 
lies, (hould have 7 Heads in each^ the Medium 
between Monfiqur Auzout and Grof/fs Reckon- 
ings, the Total of the People would be 812000, 
or if we reckon that there dies i out of 34 (the 
Medium between 30 and 37 above-mentioned) 
the Total o£ the People would be 34 Times 
23212, viz. 789208, the Medium between 
which Nun:iber, and the above 812 ThQufand, 
is 800604, fomewhat exceeding 800 Thoufand, 
the fuppofed Number of Holland; 

Farthermore, I i?iy that upon former Search- 
es into the Peopli/ig-^f the World, I never found 
that in any Countfy (not in China iffelf) there 
was more than one Man to every Engiijh Acre 

of 



bf Land:(maliy Territories paffing for well pfe6^ 
pled> where there is but one Man for ten fuch 
Acres) I found by mcafufing Holland vsA IVeft^ 
Prmay dliasNortb-HolIandi upon the beft Maps, 
that it cOBtained but as many fuch Acres as L(?«- 
dpn doth of People, vizi about 696000 Acres j 
I therefbce feature to pronounce (till better in- 
Iprxned) that the People of London ktc iiS:m2ny 
^s-thoie of Holland J or at leaft above * of the 
fame ; .which is enough to dilahle the Objeftion 
above-taentionedj' nor is there any Need to 
ilirain up Undon from 696000 ta 800000, tho' 
competent.Reafofls have been given to that Pur-* 
pofe, and though the Author of the excellent 
Map of London J fttfosxh Anno 1682^ reckoned 
the People thereof (as by the faid Map appears) 
to be i2QO,ooo, even when he thought the 
Houfes of the fame to be but 85000. 

The worthy Perfon who makes this Objec-* 
tion in the fame Letter alfo laith^ 

1 4 That the Province of Holland^ hath as ma- 
ny People as the other 6 United Provinces toge- 
ther, and as the whole Kingdom of England^ 
and double to the City of Paris and its Sub- 
urbs ; that is to fay, 2 Millions of Souls. 2. He 
f^ys that III' London and Amfterdaniy and other 
trading Cities there are, 10 Heads to every Fa- 
mily, and that vaAmfierdam there are not22o6# . 
Families. 3. He execpteth againft the Regifter 
alledgcd by yionfi'^wx Auzo^Pi' which makes 
23223 Houfes, and above Sdjoco Families to 
be ifi Faris^ as alfo againft the Regifter alledged 
by Petty ^ making 1053 1 5 Houfes to be in Lon^ 

dony 
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4on, with a tenth Pirf of theiametDl)c 6f Pi^ 
milies more, than HoufifS) ancl probably will ex^ 
cept againft the Rcgifter of 1 1 630DQHouic$ toba 
in all Englandy xhzi Numb^er giving at 6 'Heads 
to epch Family, about 7 MiUiondof rpdple; 
upon all which tve remarkas fdlowcdi, viZi * t • 
I. That if Paris doth contain but488 thpuA 
fand Souls, that then allJI?//ii«// cOritaiiletb h^it 
th^ Double of th^tiNuntbdr, dr 976 Thoufan^j 
wh^Trefi^re London Lcontaining 696 Thoufami 
SoiiXhath abpye;^ ,t)fiall HpUdndh^ 46000. 
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3i IS. Paris contaipeth half ias.jnaijy People 
a.^ thfte'are in .all? England^ it mufl: corilain. J' 
^itlipns. and a half of Soulsl, or above 7 Tiihct 
48^i|TfeQMfand,rami beravifethereido ppt die io 
ThQufand j^;^ii. oUt^of PariSy tber^i.mttft difc' 
but oiie out of 175, iwhereasJNJorifkur ^z^2»»^ 
jj>ipk$. that there dies i outjof 9 5^^1)11 ^remufl: 
liv?. 144) Heads in everyHiwifr xjf Pizm nfxen-^ 
fioned in the Regiiier, but there miift bqfcarce 
?; Heads ,in every Hpufe of J^J^i/^ j all which" 
we think-fitto be reconfidered«v'r; ..^ ' * 
/ - J piuft as an Eng^ififff^an t^te^^Np nice of. one 
Pdiot^lftftre,, which is, >that the^iAflfiJ^ions do 
reS^wpen thcfEmpife-of £»^i?84fi fpt that;it 
ig/4i4*Jtllat £«^/^i?^hath .bijt;,tvtp.JJ^lUons of 
Inh3ibiJ;*nts,.a3nd'it7night as, well Iptyebfen adJ-i 
ded, that Scotland and Irelandy with the Iflands 
of iW^«, 7^^^ and Guernfey have but * of the 
fame Number, or 800 Thoufand more, or that 
all the King of England's Subjedts in Europe 
atfELt^t two Millions and 800 Thoufand Souls; 
whereas he faith, that the Subjefts of the 7 U- 
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luted Prcmnces are four Millions. To which 
we anfwer, that the Subjedts'of the faid 7 Pro- 
vinceS) are \iy this Obje<aor*s own ijiewing, b»t 
the Quadru]^ of Parisy or 1932 Thousand 
Souls, Pans containing but 488000 as afore 
hath been prov'd, and we do here affirm that 
England hath 7 Millions of People, and that 
Seotlandy Irebmdy with the Ifknds oiMan^Jtr^ 
fey and Guernfey^ hath * of the faid Number, or 
two Millions 800 iThoufand more, in all 9 Mil- 
lions Soo Thoufand ; whereas by the Objec^ 
tor's DoSrine, if the 7 Provinces have 1932 
Thoufand People, the King of £»^Ar»i/^s Terri- 
tories ihouM have but ,J of the fame Number, 
viz. 135 1 Thoufand I whereas we &y 9800 
Thoufand, as aforefaid, which Diflerence i^ &> 
gro& as that it deferves to be thus re1fled:ed upon^ 

To conclude, weexpedl from the concernect 
Critics of the World, that they would prove, 

1. That HMmd and Weft-Prizia^ and the 28 
Towns and Cities thereof hath more People 
than London alone. 

^ a. That any 3 die beft Cities o{ France j any 
2^ of all Chri^ndom, or any i of the Worl<H 
hath the fiune, or better Houfing, and more fa* 
reign Trade than London ^ even in the Year that 
King James II. came to. the Empire thereof* 
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LET this Book called Political Arith' 
metick, which was long fince wrote 
by Sir William Petty deceafed, be Printed. 

Given at the Court at Whitehall the -jtb Bay f/ 
November, 1690, 

Nottingham. 

■I "^ ' ■« r r I I f i I , I , M,i 
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TO TH E 

KIN GS 

Moft ExceUent Majesty. 

SIR, ^ , 

WHILST every one meditates 
fome *!it Offering for your 
Majefty, fuch as may beft agree with 
your happy Exaltation to this Throne ; 
X prefiune to offer, what my Father long 
fince \sy:ote, to ftiew the Weight and 
Importance of the EngUjh Crown. 

It was by him ftiled Political Aritb" 
metick, inalmuch as Things of Govern- 
ment, and of no lefs Concern and Ex- 
tent, than the Glory of the Prince, and 
the Happinefs and Greatnefs of the Peo- 
ple, are, by the ordinary Rules of A- 
rithmetick, brought into a Sort of De^ 
monftration. He was allowed by all, 
to be the Inventor of this Method of 
Inftru£lion ; where the perplexed and 
intricate Ways of the World, are ex- 
plained by a very mean Piece of Science ; 
and had not the Dodrines of this Effay 
G 2 offended 
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offended France^ they had long fince feen 
the Light, and had found Followers, as 
well as Improvements before this Time, 
to the Advantage perhaps of Mankind. 
But this has been referved to the Fe- 
licity of your Majefty's Reign, and, to 
the Expediation which the Learned 
have therein ; and if while In this, I do 
fome Honour to the Memory of a good 
Father, I can alfo pay Service, and fome 
Teftimony. of my Zeal and Reverence 
to fo great a King, it will be the utmoft 
Ambition of 

Tour Majefiys mofl dupful 
and mofl obedient SuhjeSli 
Shelbo^rnK 
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FORASMUCH as Men, who are in a. de- 
caying Condition, or who have but an il) 
Opinion of their own Concernments, . inftcad 
of being (as fome think) the more induftriou^ 
to refift the Evils they apprehend, do contrari- 
wife become the more languid and inefiedtual 
in^Il their Endeavours, neither caring to at- 
tempt or profecute even the probable Means of 
flieir Relief. Upon this Confideration, as a 
Member of the Commonwealth, next to know- 
ing the precife Truth ip wh^t Condition the 
common Intereft ftands, I would in all doubts 
ful Cafes think the beft, and confequently riot 
defpair, >yithout ftrong and manifpft Reafonsj 
carejfully examining whatever tends tp leflen 
my Hopes of the publick Welfare, 

I have therefore thoyght-fit to examine the 
following Perfuafions,^ which I find too current 
in the World* and top much to have affed:e4 
the Minds of fome, to the Prejudice of all, viz. 

That the Rents of Lands are generally fallen ; 

that therefore, and for many other Reafons, the 
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whole Kingdom grows every Day poorer and 
poorer J that formerly it abounded with Gold, 
but now there is a great Scarcity both of Gold 
and Silver ; that there is no Trade nor Em- 
ployment for the People, and yet that the 
Land is under-peopled ; that Taxes have been 
many and great ; that Ireland and the Plaot*- 
tioiis in Amertcd^ .and other .Additions, to the 
Crown, are a Burthen to England \ that ScoU 
land is of no Advantage ; that Trade in general 
doth lamentably decay; that the jF£?Z£^;i^f are 
at dur Heels, in the Race of Naval PpWeri; 
tht French grow too faft upon both, and ap- 
jpear fo rich and potent, that it is but their Cle- 
mency that they do not devour their Neigh-* 
boijrs 5 and finally, that the Church and State 
bf England, are m the fame Danj^er. with the 
Trade of England-, with many other dilpial 
Sliggeftions, which 1 had rather ftifle than ire^ 
peat. 

*Tis true, the Expence of foreign Combiodi-* 
. ties hath of late been too great ; muCh of! our 
Plate, had it remained Money, would have bet^ 
ter ferved Trade j too many Matters have been 
regulated by Laws, which Nature, long Cuf* 
torn, and general Confent, ought only to have 
governed; the Slaughter and'peftrudlion. of 
Men by thp late Civil Wars and Plague have 
been great; the Fire at London, and Difaftcrat 
Chatham, have begotten Opinions in the Fulgus 
of thfe World to our Prejudice; the Noncon- 
formifts increafe ; the People of Ireland thiiik 

long 
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long of their Settlement ^ the Engli/h there ap- 
prehend themfelves to be AlienS) and are forced 
to feck a Trade with Foreigners, which they 
might as well maintain with their own Rela-* 
tions in Engknd. But notwithftandkig all |his, 
(the lilce whereof was always in all Places), the 
Buildings of Imdon grow great and glorious i 
the American Pl»^tatbn$ employ four Hun-- 
dred Sail of Ships \ Anions in the Eafi-India 
Company are near double the principal Money ; 
thofe who can give good Security, may have 
Money under the Statute^Intereft ; Materials 
for building, (even Oaken-fTimber) are little 
the dearer, fome cheaper for the rebuilding of 
London \ the Exchange ieems as full of Mer- 
chants as formerly ; no more B^gars in the 
Streets, nor executed for Thieves, than hereto- 
fore \ the Number of Coaches, and Splendor of 
Equipage exceeding former Times 3 the pubr 
lick Theatres very magnificent: the King has 
a greater Navy, and ftronger Guards than be- 
fore our Calamities $ the Clergy rich, and the 
Cathedrals in Repair ; miuch Land has been inv- 
proved, and the Price of Food fp reafbnable, a,s 
that Men refufe to have it cheaper, by admitting 
of Irijh Cattle ; and in brief, na,Man needs to 
want that will take moderate Pains. That fome 
are poorer than otherS; ever Was and ever will 
be : And that many a^-e naturally querulous an4 
envious, is an Evil as old as the World. 

Thefc general Obfervations, and that Men 
•at, and c&ink, and laugh as they ufe to do,- 
G 4 have 
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have encouraged me to try if I could alfo conw 
fort others, being fatisfied myfelf^ that the Itir 
tereft and Affairs of England are in no deplor- 
able Condition. 

r The Method I take to do this, is not yet very 
( ufual ; for inftead of ufing only comparative 
I and fuperlative Words, and intelledual Argu- 
jments, I have taken the Courfc (as a Specimen 
of the political Arithmetick I have long aimed 
at) to exprefs myfelf in Terms of Numbery 
Weighty or Meafure; to ufe only Arguments of 
Senfe, and to confider only fuch Caufes, as have 
vifible Foundations in Nature ; leaving thofe 
that depend upon the mutable Minds, Opinions, 
Appetites, and Paffions of particular Men, to 
the Confideration of others ; Really profeffing 
myfelf as unable to ipeak fatistad;orily upon 
thofe Grounds (if they may be called Grounds,) 
as to foretell the Caft of a Dye ; to play well at 
Tennis, Billiarcis, or Bowls, (without long Prac- 
tice,) by Virtue of themoft elaborate Concep- 
tions that ever have been written De ProjeSiiU^ 
bus & MiJfilibuSy or of the Angles of Incidence 
and Reflection. 

Now the Obfervations or Pofitions exprcflcd 
by Number y JVeigbty and Meajurey upon which 
I bottom the enfuing Difcourles, are either true, 
or not apparently falfe, and which if they are 
not already true, certain, and evident, yet may 
be made fo by the Sovereiga Power, Nam id 
certum eji quod cerium reddi potefiy and if they 
are falfe, not fo falfe as to deftrpy the Argu- 
ment 
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xnent they arc brought for ^ but at worft aie 
fufficient as Suppofitions to fhew the Way to 
that Knowledge I aim at. An4 I have withal 
for theprefent confined piyfelf tp the ten prjii* 
jcipal Conclufions hereafter particularly hand^ 
led, which if they fhall be judged material, 
and worthy of a better Difcuflion, I bojpe all 
ingenious and candid Perfons will verify the 
prrors, Defefts, and Imperfedions, which pro- 
bably may be found in any of the Pofitions, up- 
on which thefe Ratiocinations were grounded. 
Nor would it miibecpme Authority itfclf, to 
deleft the Truth of thqfe Matters which private 
Jp4wiBftY»urs cjajiaot jc^ch to. 



CHAP. 
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Yhat a fmall Country and few People^ by its Situ-- 
at tony Trade y ana Policy ^ may be equivalent in 

• Wealth and Strength^ to a far greater People 
and Territory : And particularly that Conveni^ 
encies for Shipping and Water-Carriage^ do 
tnojl eminently and fundamentally cmduce there-- 
unto. 

TH E firft principal Conclufion by Reafon 
of its Length, I conlider in three Parts; 
whereof the firft is, That a fmall Country and 
few People, may be equivalent in Wealth and 
Strength to a far greater People and Territory. 
This Part of the firft principal Conclufion 
needs little Proof; forafmuch as one Acre of 
Land, may bear as much Corn and feed as ma- 
ny Cattle as Twenty, by the DifiFercnce of the 
Soil I fome Parcel of Ground is naturally fo 
defenfible, as that an hundred Men being pof- 
iefled thereof, can refift the Invafion of five 
Hundred ; and bad Land may be improved and 
made good ; Bog may ty draining be made 
Mefdow ; Heath-land may (as in Flanders) be 
made to bear Flax and Clover- grafs, fo as to 
advance in Value from One to an Hundred j 
the fame Land being built upon, may centuple 
the Rent which it yielded asPafture ; one Man 
is more nimble or ftrong, and more patient of 
Labour than another ; one Man by Art may do 

as 
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as much Work, as many without k j viz. one 
Man with a Mill Can grind as much Corn, as 
Twenty can pound in a Mortar j one Printer 
can make as many Copies, as an hundred Mef> 
can write by Hand 5 one Hbrfe- can carry up- 
on Wheels, as much as Five upon their Backs ; 
and in a Boat, or upon Ice, as Twenty : So 
that I fay again, this firft Point of this general 
Pofition, needs little or no Proof. But the fo- 
cohd and more material Part of this Conclufioa 
js, that this DiflerenCe in Land and People, af* 
rifes principally frorti their Situation, Trade, 
and Policy. 

To clear this, I (hall compare flfett/W and Z^i7- 
lanJ^ with the Kingdom of Prance^ viz. HoU 
land 2ind Zealand do not contain above one 
Million of Engtijh Acres, whereas the King* 
dom tof Fri^w^contairts above 80. 

Now the original and primitive' Difference 
holds Proportion as Land to Land, for it is hard 
to iayi that when thefe Places Were firft plant- 
cdj whether an Acre in France was better than 
the like Quantity in Holland and Zealand^, nor 
is there any Reafon td fuppofe, but that there- 
fore upon the firft Plantation, the Number of 
Planters was in Proportion to the Quantity of 
Land ; wherefore, if the People are not in the 
fafhe Proportion as the Land, the fame muft be 
attributed to the Situation of the Land, and to 
the Trade and Policy of the People fuperftru<5t- 
ed thereupon. 

The next Thing to be ihewn is, that HoHand 
and Zealand at this Day, is ^ot only an eightieth 

Part 
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Part as rich and ftrong as France^ but that" it 
ibath advanced to one Third or tbprcabgUt?, 
which I think will appear Hppn the Balance pf 
the following Particulars^-w^s. 

As to the ^palth of France^ a certain Map of 
that Kingdom, fet forth 4C««o 1647, reprefents - 
it to be fiftepn Millions, whereof fix did belong 
^o the Church, the Author thereof (as I fqp- 
pofe). nieaning the Rents of the^ Lands only: 
And the -Author of a moft judicious Difcourfe 
of Hulbandry (fuppoftd to be %\r Ricbfird Wef- 
ten^) doth from Re^fon.juid ExperienjcQ (hew, 
* that Lands in the Netherlands, by bearihg Flax, 
Turneps, Clovcr-grafsj Madder, &c. wjlleafily 
yield 10 /. jft^r- Acre; fo as the Territories qf 
JMland and Zfalandy (hould by his Account 
yield at leaft Teji MAVkoxi^ per Annum ^ yet I do 
not believe the fame tp be fo much, nor Francf 
fo little as abovefaid, but rather, that one bfear^ 
to the other as about 7, or 8 tp 1, 

The People oi Amfterdam^ are one,Thir4 Q^^ 
thofe in Far is or Londoti^ which two Cities dif- 
fer not in People a twentieth Part from, each 
other, as ha^th ^appeared by the Bills of Burials 
and Chriftenings for each; But the Value of 
the Buildings in Amjierdam^ may well be half 
. that of Faris^ by Reafon of the Foundations, 
Grafts, and Bridges, which in Amfterdam are 
more numerous and chargeable than ztFaris. 
Moreover the Habitations of the pooreft People 
in Holland and Zealandy are twice or thrice 3s 
goodasthofeofPr^?«^^5 but the People pf the 

one 
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one to the People of the other, being bdt as i j' 
to I, the Value of the Houfing muil be as about 
5toi., 

The Value of the Shipping of Europe^ being 
about two Millions of Tons, Ifuppofethe Eng-^ 
lijh have Five Hundrfed Thoufand, the Dutch 
Nine Hundred Thoufand, the French an Hun- 
dred Thoufand, the HamhurgerSy and the Sub- 
jed:s of Denmark^ Swedetiy and the Town of 
Dantzick Two Hundral and Fifty Thoufand, 
and Spairiy Portugal^ Italy ^ &c..Two Hundred 
and Fifty Thoufand ; fo as the Shipping in our 
Cafe of JPr^w^ to that of Holland^ is about i to 
9, which reckoned as great and fmall, new and 
old, one with another at 8 /; per Ton, makes 
the Worth to be as Eight Hundred Thoufand 
Pounds, to Seven Millions and two Hundred 
Thcwifand Pounds. The Hollanders^ Capital in 
the Eaji-India Company, is worth above Three 
Millions, where the French as yet have little op 
nothing. 

The Value of the Goods expected out of 
France ifito all Parts, are fuppofed (Quadruple to 
what is fent to England ^loaQ , and confequent- 
ly in all about Five Millions, but what is ex- 
ported out of Holland into England is worth % 
Millions ; and what is exported thence into ali 
the World befides, is Sextuple to the fame. 

The Monies yearly raifed by the King of 
France^ as the fame appears by the Book intitu^' 
kd ^be State o/' France, dedicated to the King^ 
printed Afim 1669, and fet forth fpveral Times 
by Authority, is 82000000 of French Livres, 

which 
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which is jabout 6l Millions of Pounds Sterling, 
of which Sum the Author fays, that one fifth 
Part was abated for Non-valeurs or Infolvcn- 
cies, {6 (as I iuppofe) not above Five Millions 
wereeffeiftuallyraifed: But whereas fome fay, 
that the King of France raifed Eleven Millions 
a§the !of theEfieftsofFri^wtf; I humbly af- 
firm, txiat all the Land and Sea Forces, all the 
Buildings and Entertainments, which we have 
heard by common Fame, to have been fet forth 
and mide in any of thefe feven laft Years, need- 
ed not to have coft fix Millions Sterling s where- 
fore, I fuppofe he hath not raifed more, efpeci- 
ally fince thext were one fifth Infolvencies, when 
the Tax was at that Pitch. But Holland and 
Zealand^ paying 67 of the 100, paid by all the 
United Provinces, and the City oi An^fierdam 
paying 27 of the. faid 67 ; it follows that if 
Amfitrdam hath paid 4000 /.Flemifb per Diem^ 
Qtibont 14,00000 1, per Annum^ or 800000 /• 
Sterling ; dut all Holland and Zealand have paid 
2 1 00000 /. per Annum : Now the Reaibns why 
I think they pay fo much, are thefe, 'viz. 

1. The Author of the State of the Netber^ 
iands faith b. 

2. Excife of Visual at Amjlerdam^ feems a- 
bove half the original Value of the fame,TOJK. 

Ground Corn pays 20 Stivers the BuflieJ, or 
63 Gilders the Laft; Beer 119 Stivers the Bar- 
rel, Houfing \ of the Rent, Fruit \ of what it 
p:)ft ; other Commodities ^, J, J, /, ; S^lt ad It 61- 
turn, all weighed Goods pay befides the Pre* 

miffcs 
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mtilcs 1 vaff Sum ; now if the Expenoe of tlic^ 
People cSjimfkrdam at a Medium, and without 
Excnfewcrc 8 I. per Annum y whereas in Eng-^ 
land *tis 7 /, rficn if all the feveral Impofts above 
named, raifc it Five Pound more, there being 
160000 Souls vci Amjierdamy the Sum of 800000 
Pound Sterling^ per Annum will thereby be^ 
raifed. 

3. Though the Expence of each Head {hould 
be 1 3 /. per Annum 5 'tis well known that there 
be few in Amjlerdamy who do not cam much 
more than the faid Expence. 

4, If Holland and Zealand pay per Annum 
2100000/. then all the Provinces together, 
muft pay about 3000000 /. Icfs than which 
Sum per An. perlkp is not fufficient fo have 
maintained the Naval War with England^ 
72000 Land Forces, befides all other the ordi- 
nary Charges of their Government, whereof the 
Church is there a Part: To conclude, it feems 
from the Premiffes, that ^[IFrmce doth not 
taife above thrice as much froni the publick 
Charge, as Holland and Zealand alone do. 

5, Intereft of Money in France ^ is 7/. per 
Cent, but in Holland fc^rcc halffo much. 

6. The Countries of Holland and Zealand 
confifting as it were of Iflands guarded with the 
Sea, Shipping,, and Marihes,is defcnfibleat one 
Pourth of the Charge, that a plain open Coun- 
try is, and where the Seat of War may be both 
Winter and Summer ; whereas in the others, 
little can be done but in the Summer only. 

7. But 
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7. But above^all the Particulars hitherto cori-: 
fidered, that of Supetlucration ought chiefly to 
be taken in ; for if a Prince have never fo ma- 
ny Subjcifls, and his Country be never fo good^ . 
yet if either through Sloth, or extravagant Ex- 
pences, or Oppreffion and Injuftice, whatever is 
gained (hall be fpent as fail as gotten, that State 
muft be accounted poor j wherefore let it be 
confidered^ how much, or how niany Times ra- 
ther, Holland and Zealand are now above what 
they were 100 Years ago, which we muft alfo 
do of France : Now if France hath fcarce dou-* 
bled its Wealth and Power, and that the other 
have decupled theirs, I (hall give the Preferencd 
to the latter, even although the J^ incrcafed by » 
the one, (hould not exceed the one half gained 
by the other, becaufe one hafe a Store for nine' 
Years, the other but for one. 

To conclude, upon the Whole it feems, that 
though France be in People to Holland znd Zea^ 
land as 13 to i, and in Quantity of good Land^ 
as 80 to I, yet is not 13 Times richer and 
ftronger, much lefs 80 Times, nor much above 
thrice, which was to be proved. 

Having thus difpatched the two firft Branch- 
esi of the firft principal Conclufion, it follows, 
to ftiew that this Difference of Improvement itt 
Wealth and Strength, arifes irom the Situationy 
Trade, and Policy of the Places refpedively, 
and in particular from Conveniencies for Ship-^ 
ping and Water-Carriage, 

Many 
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Many writing on this Subjeft do fo magnify 
the Hollanders as if they were more, and all o- 
ther Nations lefs than Men (as to the Matters 
6f Trade and Policy) making them Angels, and 
others Fools, Brutes, and Sots, as to thofe Par- 
ticulars ; whereas I take the Foundation of their 
Atchievements to lie originally in the Situation 
of the Country, whereby they do Things inimi- 
table by others, and have Advantages whereof 
Others are incapable. 

Firft, The Soilof /i&/faWand Zealand is lovr 
Land, rich and fertile ; whereby it is able to 
feed many Men, and fo as that Men may live 
near each other, for their mutual Affiftance in 
Trade. I fay that a Thoufand Acres, that can 
feed I coo Souls, is better than loooo Acres of 
no more Effedt, for the following Reafons, viz. 

1. Suppofe fome great Fabrick were in build- 
ing by a Thoufand Men, fhall not much more-' 
Time be fpared if they lived all upon a Thou- 
fand Acres, than if they were forced to live up- 
on > ten Times as large a Scope of Land. 

2. The Charge of the Cure of their Souls, 
and the Miniftry would be far greater in one 
Cafe than in the other ; as alfo of mutual Df -* 
fence in Ca(e of Invafion, and even of Thieves 
and Robbers : Moreover the Charge of the Ad- 
miniftration of Juftice would be much eafier, 
where Witnefles and Parties miy be eafily' 
fummoned, Attendance lefs expenfive, when 
Mens Adions would be better known, >when 
Wrongs and Injuries could not be covered, as ir^ 
thin peopled Places they are. 

H Laftly, 
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Laftly, thofe who live in folitary Places, muft 
be their own Soldiers, Divines, Phyficians, and 
Lavryers, and muft have their Houfes flored 
with^neceffary Provifions, (like a Ship going 
upon a long Voyage,) to the great Wafte, and 
needlefs Expence of fuch Provifions ; the Va-^ 
lue of this firft Convenience to the Dutcb^ I rec- - 
kon or eftimate to be about lOooooL per An. 

2dly, Holland is a level Country, fo as in any 
Part thereof a Windmill may be fet up, and by 
its being moift ind vaporous, there is always 
Wind ftirring over it, by which Advantage the 
Labour of many Thoufand Hands is faved, for- 
afmuch as a Mill made by one Man in half a 
Year, will do as much Labour, as, four Men for 
five Years together. This Advantage is greater 
or lefs, where Employment or Eafe of Labour 
is fo ; but in Holland 'tis eminently great, and 
the Worth of thisConveniency is near 1 50000/. 

3dly, There is much more to be gained by 
Manufadhire than Hufbaridry, and by Merchan- 
dize than Manufadhire \ but Holland and Zea^ 
landy being feated at the Mouths of three long 
great Rivers, and paffing through rich Coun-. 
tries, do keep all the Inhabitants upon the Sides 
of thofe Rivers but as Huflbandmen, whilft 
themfelves are the Manufadors of their Com- 
modities, and do difpenfe them into all Parts of 
the World, making Returns for the fame, at 
what Prices almoft they pleafe themfelves; and 
in fliort, they keep the Keys of Trade of thofe 
Countries^ through which the faid Rivers pafs 5 

the 
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tlie Value of this third Conveniency, 1 fuppofb 
to be 20OOOO L 

4thly, In Holland ^nd Zealand, there is fcarce 
any Place of Work, or Bufinefs, one Mile di- 
ftant from a navigable Water, and the Charge of 
Water*Carriage is generally but ]^ or l^ Part of 
Land-Carriage ; wherefore if there be as much 
Trade there as in France, then the Hollanders 
can out-fell tht French J^ of all the Expence, of 
all Travelling, Poftage, and Carriage, whatfoc- 
ver, which even in England I take to be 3000CO 
Pounds per A?inttm, where the very Poftage of 
Letters cpfts the People perhaps 50000 /. per 
Anmm, though farmed at much lefs, and all o- 
ther Labour of Horfes, and Porters, at leafl: fix: 
Times as much: The Value of this Conveni- 
ency I eftimate to be above 300000 /. per Aft. 

5» The Defenfiblenefs of the Country, by 
Reafon of its Situation in the Sea upon Ifland.$^ 
and in the Marftics, impaffible Ground dyl^ed 
and trenched, efpecially confidering hpw thai 
Place is aimed at for its Wealth; I fay. the. 
Charge of defending that Country is eaficr tiiaa 
if It were a plain Champiari, at leaft 20000a/. 
per Annum. ' 

• 6. f&//^7w^isfoconfiderable for keeping Ships 
m Harbour with fmall Expence of Men/ and 
Ground Tackle, that it faves/^r An. 200000 /• 
of what muft be fpent in France. Now if all 
thefe natural Advantages do amount to above i 
yUAXxoTi per Annum Vxofit^y and that the Trade 
of all Eurc^e, nay of the whole World, with 
H 2 which 
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which our Europeans do trade, is not above 45 
yiiViAons per Annunty and if ^'^ of thcValue be ^ 
of the Profit, it is plain that the Hollander may 
command and govern the whole Trade. 

7. Thofe who have their Situation thus to- 
wards the Sea, and abound withFifti at hovnCj 
and having alfo the Command of Shipping, have 
by Confequence the Fifhing Trade, whereof 
that of Herrings alone brings more yearly Profit 
to the Hollanders than the Trade of the JVeft^ 
Indies to Spain^ or of the Eaji to themfelves, as 
many have affirmed, being as the fame fay, viis 
& modisy of above 3 Millions /^r ^». Proiitr 

8. It is not to be doubted, but thofe who 
have the Trade of Shipping and Fifhing, will 
fecure themfelves of the Trade of Timber for 
Ships, Boats, Mafts, and Calks ; of Hemp, for 
Cordage, Sails, and Nets ; of Salt j of Iron j as 
alfo of Pitch, Tar, Rofin, Brimftone, Oil, and 
Tallow, as necefTary Appurtenances to Shipping 
and Fifting, 

'p. Thofe who predominate in Shipping and 
Eiihing, have more Occafions than others ^to 
frequent all Parts of the World, and to obferve 
what is wanting or redundant every where, and 
what each People can do, and ,what they defire, 
and confequently to be the F^ftgrs and Carriers: 
for the whole World of Trade. Upon which 
Ground tbey bring all native Commodities to 
be manufadtured at home, and carry the fame 
back, even to that Country in which they grew 5 
alt which we fee. 

**^ For, 
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' For, do they not work the Sugars of the 
Wtft-Jndies ? The timber and Iron of the Bal- 
tick ? The Ktm^oi Ruffia? The Lead, Tin, 
and Wool of England f The Quickfilver and 
Silk oi Italy? The Yarns, and Dying Stuffs of 
Turkeyy &€• To be fhort, in all the ancient 
States, and Empires, thofe who had the Ship- 
ping, had the Wealth, and if 2 per Cent, in the 
Price of Commodities, be perhaps ,20/^ Cent. 
in the Gain 5 it is manifeft that they who can 
in 45 Millions, under-fell others by one Milli- 
on, (upon Account of natural and intrinfick Ad- 
vantages only) may eafily have the Trade of 
the World without fuch angelical Wits and 
Judgments^ as fome attribute to th^ Hollanders. 

Having thus done with their Situation, I 
come now to their Trade. 

It is commonly feen, that each Country 
flourifheth in the Manufafture of its own native 
Commodities, viz. England for woollen Manu- 
facture, France for Paper, Luic4and for Iron- 
Ware, Portugal for Confedures, Italy for Silks ; 
upon which Principle it follows, that Holland 
and Zealand muft flourifh moft in the Trade of 
^Shipping, and fo become Carriers and Faftors 
of the whole World of Trade. Now the Ad- 
vantages of the Shipping Trade are as foUow- 
leth, '01%. 

Hufbandmen, . Seamen, Soldiers, Ardzans, 
aod Merchants, are the very Pillars of anyCom- 
n?K>n wealth J all the other great Profeflions do 
rife out of the Infirmities and Milcarriages of 

H 3 thefej 
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thefe J now the Seaman is three of thefe four; 
For every Seaman of Induftry and Ingenuity, 
is not only a Navigator, but a-Merchant, and al- 
fo a Soldier 5 not becaufe he hath often Occafion 
to fight, and handle Arms j but becaufe he ia 
familiarized with Hardfhip and Ha^^ards, ex-^ 
tending to Life and Limbs 5 for Training and 
prilling isafmall Part of Soldiery, in refpeftof 
this laft-mentioned Qualification; the one being 
quickly and prefently learned, the other not 
without many Years moft painful Experience ; 
Wherefore to have the Occafion of abounding 
in Seamen, is a vaft Conveniency, 

2. The Hufbandman of England ezvns but 
about 45. ^^r Week, but the Seamen have as 
good as 1 2s. in Wages, Viftuals (and as it were 
Houfing) with other Accommodations, fo as a 
Seaman is in Effed three Hufbandmen ; where- 
fore there is little Ploughing, and Sowing of 
Corn in Holland and Zealand, or breeding of 
young Cattle : But their Land is improved by 
building Houfes, Ships, Engines, Dykes, Wharfs^^ 
Gardens of Pleafure, extraordinary Flowers and 
Fruits; for Dairy and feeding of Cattle, for 
Rape, Flax, Madder, &c. The Foundations of 
feveral advantageous Manufaftures. 

3. Whereas the Employment of other Men 
is confined to their ownCountry, that of Seamea 
is free to the whole World ; fo as where Trade 
may (as they call it) be dead here or there, 
now and then, it is certain that fome where or 
Other in the World, Ti^de is always quick e- 

nough^j 
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nough, and Provifions are always plentiful, the 
Benefit whereof thofe who command the Ship- 
ping enjoy, and they only. 

.4* The great arid ultimate EfFedl of Trade 
is not Wealth at large, but particularly Abun- 
dance of Silver, Gold, and Jewels, which are 
not perifhable, nor fo mutable as other Commo- 
dities, but are Wealth at all Times, and all 
Places,: Whqreas Abundance of Wine, Corn, 
Fowls, Flefh, &c. are Riches but hie & nunCj 
fo as the raifing of fuch Commodities, and the 
following of fuch Trade, which does ftore the 
Country with Gold, Silver, Jewels, Gfr. is pro-* 
iitable before others. But the Labour of Sea- 
rien, and Freight of Ships, is always of the 
Nature of an exported Commodity, the Over- 
plus whereof, above what is imported, brings 
nome Money, &c. 

5. Thofe who have the Command of the Sea 
Trade, may work at eafier Freight with more 
Profit, than others at greater, for as Cloth 
muft be cheaper made, when one cards, ano- 
ther fpins, another weaves, another draws, ano- 
ther drefles, another prefles and packs 3 than 
when all the Operations abovementioned, wera 
clumfily performed by the fame Hand j fo thofe 
who command the Trade of Shipping, can 
build long flight Ships for carrying Mafts, Fir- 
Timber, Boards, Balks, Gf^. and fhort ones for 
Lead, Iron, Stones, Gfr, One Sort of Veflels to 
trade at Ports where they need never lie a- 
jground, others where they muft jump upon the 
H 4 S^nd 
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Sand twice every 12 Hours ; one Sort of Vef-. 
fels, and Way of manning in Time of Peace, 
. and for cheap grofs Goods, another for War 
^nd precious Commodities ; one Sort of Veflels 
for the turbulent Sea, another for Inland Waters 
and Rivers; one Sort of Veflels and Rigging, 
where Hafte is requifite for the Maidenhead of 
a Market, another where | or * Part of the^ 
Time makes no Matter. One Sort of Mafting 
and Rigging for long Voyages, another for 
Coafting. One Sort of Veffels for Fifliing, an- 
other for Trade. One Sort for War for this or 
that Country, another for Burthen only. Some 
for Oars, fome for Poles, fome for Sails, apd 
fome for Draught by Men or Horfes, fome for 
the Northern Navigations amongft Ice, and 
fome for the South againft Worms, &c. And 
this I take to be the chief of feveral Reafons, 
why the Hollanders can go at lefs Freight than 
their Neighbours, viz. becaufe they can afford 
a particular Sort of Veflels for e^ch particular 
Trade. 

I have (hewn how Situation hath given them 
Shipping, and how Shipping hath given them 
in Effedt all other Trade, and how foreign Trafr 
iick muft give them as much Manufadure as 
they can manage themfelves, and as for the O- 
verplus make the reft of the World but asWork-r 
men to their Shops. It now remains to £hew 
the Effeds of their Policy, fuperftrpSed upon 
thefe natural Advantages, and not as fome think 
upon the Excefs of their Underftandings. 

I have 
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I have omitted to mention that thc> Hollanders 
were one hundred Years fince, a poor and op- 
preffed People, living in a Country naturally 
cold, moifl", and unpleafant ; and vrere withal 
perfecuted for their Heterodoxy in Religion. 

From hence it neceflarily follows, that this 
People muft labour hard, and fet all Hands to 
work : Rich and Poor, Young and Old, mufl 
ftudy the Art of Number, Weight, and Mea- 
fure ^ muft fare hard, provide for Impotents, 
and for Orphans, out of Hope to make Profit 
by their Labours ; muft punifh the Lazy by 
Labour, and not by cripling them : \ fay, all 
thefe Particulars, faid to be the fubtile Excogi- 
tations of the Hollanders^ feem to me but what 
could not almoft have been otherwife. 

Liberty of Confcience, Regiftry of Convey- 
ances, fmall Cuftoms, Banks, Lumbards, and 
Law Merchant, rife all from the fame Spring, 
and tend to the fame Sea ; as for Lownefs of 
Intereft, it is alfo a neceflary Efted: of all the 
Premifles, and not the Fruit of their Contri- 
vance. 

Wherefore we fliall only fliew in particular 
the Efficacy of each, and fir ft of Liberty of 
Confcience ; but before I enter upon thefe, I 
fhall mention a Pradice almoft forgotten (whe- 
ther it referreth to Trade or Policy is not ma- 
terial,) which is, the Hollanders under-mafting 
and failing fuch of their Shipping, as carry cheap 
and grofs Goods, and wjiofe Sale doth not de- 
pend much upon Seafon, 

It 
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, It is to be noted, that of two equal and like 
Veflels, if one fpreads 1600 Yards of like Can- 
vafe, and the other 2500, their Speed is but as 
four to five, fo as one brings home the fame 
Timber in four Days, as the other will in five. 
Now if we confider that although thofe Ships 
be but four or five Days under Sail, that they 
are perhaps thirty upon the Voyage -, fo as the 
one is but ^^ Part longer upon the whole Voy- 
age than the other, though J longer under Sail. 
Now if Mails, Yards, Rigging, Cables, and An- 
chors, do all depend upon the Quantity and 
Extent of the Sails, and confequently Hands al- 
fo; it follows that the one VefTel goes at one 
third lefs Charge, lofingbut one thirtieth of the; 
Time, and of what depends thereupon. 

I now come to the firft Policy of the Dutch j 
viz. Liberty of Confcience 5 which I conceive 
they grant upon thefe Grounds, (But keeping 
up always a Force to maintain the Common 
Peace,) i. They themfelves broke with Spain, 
to avoid the Impofition of the Clergy. 2. Dif- 
fenters of this Kind, are for the moft Part, 
thinking, fober, and patient Men. and fuch as 
believe that Labour and Indiiftry is their Duty 
towards God. (How erroneous foever their 
Opinions be.) 3. Thefe People believing the 
Juftice of God, and feeing the moft licentious 
•Pcrfons to enjoy moft of the World, and its bcft 
Things, will never venture to be of the fame 
Religion and Profeflion with Voluptuaries, and 
Men of extreme Wealth and Power, who they 
think have their Portion in this World. 

4. They 
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4- They cannot but know, that no Man can. 
believe what himfelf pleafes, and to force Men 
to fay they believe what they do not, is vain, ab- 
furd, and without Honour to God. 

5. The Hollanders knowing themfelves not 
to be an infallible Church, and that others had 
the fame Scripture for Guides as themfelves, and 
withal the fame Intereft to fave their Souls, did 
not think fit to make this Matter their Bufi- 
pefs ; not more than to take Bonds of the Sea- 
men they employ, not to caft aWay their own 
Ships and Lives. . 

6. The Hollanders obferve that in France and 
Spain^ (efpecially the latter) the Churchmen 
are about one hundred to one, to what they ufe 
or need ; the principal Care of whom is to pre-- 
ferve Uniformity, and this they take to be a fu-r 
perfluous Charge, 

7. They obferve where moft Endeavours 
have been ufed to keep Uniformity, there He^ 
terodoxy hath moft abounded. 

8. They believe that if J of the People were 
heterodox, and that if that whole Quarter 
ihould by Miracle be removed, that within ^ 
fmall Time one Quarter of the Remainder 
would again become heterodox fome Way or 
other, it being natural for Men to differ in Opi* 
nion in Matters above Senfc and Reafon ; and 
for thofe who have lefs Wealth, to think they 
Jiav6 the more Wit and Underftanding, efpeci- 
ally of the Things of God, which they think 
chiefly belong to the Poor, 

9. They 
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9. They thiftk the Cafe of the primhiVc 
-Chriftians, as it is reprefented in the ASts of the 
Apojiles, looks like that of the prefent Diffcntcrs, 
(I mean externally.) Moreover it is to be ob- 
fcrved that Trade doth not (as fome think) beft 
flourifh under popular Governments, but rather 
that Trade is moft vigoroufly carried on, in e- 
very State and Government, by the heterodox 
Part of the fame, and fuch as profefs Opinions 
different from what arc publickly eftabliflied : 
(that is to fa/) in India where the Mahometan 
Religion is authorized, there the Banians are 
the moft confiderable Merchants. In the Tur^ 
kijh Empire the 'Jews and Ghriftians. At Ve- 
nice^ Naples J Leghorn^ Genoa^ and Lijbon^ y^^Sy 
and Non - Papift Merchant- Strangers : But 
to be ihort, in that Part of Europe^ where the 
Roman Catholick Religion now hath, or lately 
hath had Eftabliftiment, there three Quarters 
of the whole Trade is in the Hands of fuch as 
have feparated from that Church (that is to fay) 
the Inhabitants of England^ Scotland^ and Ire^ 
landy as alfo thofe of the United Provinces^ with 
Denmark^ Sweden-, and Norway y together vrith 
rhe Subjects of the German Proteftant Princes, 
and the Ha-ns Towns, do at this Day poffefs 
three Quarters of the Trade of the World; and 
even in France itfelf, the Hugonots are proporti- 
onahly far the greateft Traders; nor is it to be 
denied but that in Ireland^ where the faid Ro- 
man Religion is not authorized, there the Pro- 
fclTors tliereof have a great Part of the Trade. 

From 
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From whence it follows that Trade Is not fixt to 
any Species of Religion as fuch ; but rather as 
before hath been faid to the heterodox Part of 
the whole, the Truth whereof appears alfo ia 
all the particular Towns of greateft Trade in 
England; nor do I find Reafon to believe, 'that 
th? Roman Catholick Seamen in the whole 
World, are fufEcient to man efFeSually a Fleet 
equal to^ what the King of England now bath j 
but theNon-papift Seamen can do above, thrice 
as much. Wherefore he whom this latter Par- 
ty doth aJfFeftionately own to be their Head^ 
cannot probably be wronged in his Sea-con- 
cernments by the other ; from whence it fol- 
lows, that for the Advancement of Trade, (if 
that be a fufficient Reafon) Indulgence muft be 
granted in Matters of Opinion ; though licenti-t 
ous Actings as even in Holland^ be reftrained 
by Force. 

. The fecond Policy or Help to Trade ufed by^ 
the Hollanders^ i^ fecuring the Titles to Lands 
and Houfesj^ for although Lands and Houfcs 
may be called T^rrajirma S? res immobilisy yet 
the Title unto them is no more certain than it 
pleafes the Lawyers and Authority to make 
them 'y wherefore the Hollanders do by. Regis- 
tries, and other Ways of Aflurance, make the 
Title as immoveable as the Lands, for there 
,can be no Encouragement to Induftry, where 
there is no Affurance of what fhall be gotten by 
it 5 and where by Fraud and Corruption, one 
Man liiay take away with Eafe and by a Trick, 

and 
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ahd in a Moment what another has gotten hy 
many Years extreme Labour and Pains. 

There hath been much Difcourfe about in- 
troducing of Regiftries into England; the Law- 
yers for the moft Part objeft againft it, alledg- 
ing that Titles of Land in England arc fufficient- 
ly fecure already ; wherefore omitting the Con- 
fiderations of fmall and oblique Reafons pro £sf 
contra, it were good that Enquiry were made 
from the Officers of feveral Courts, to what 
Sum or Value Purchafers have been damnified 
for this laft ten Years, by fuch fraudulent Con- 
veyances as Regiftries would have prevented 5 
the tenth Part whereof at a Medium, is the an- 
nual i^ofs which the People fuftain for Want 
of them, and then Computation is to be made 
of the annual Charge of regiftering fuch extra- 
ordinary Conveyances, as would fecure the Title 
c^ Lands; now by comparing thefe two Sums, 
the Queftion fo much agitated may be deter- 
mined ; though fome think that though few are 
aiftually damnified, yet that all arc hindered by 
Fear and deterred from dealing. 

Their third Policy is their Bank, the Ufc 
whereof is to encreafe Money, or rather to make 
a fmall Sum equivalent in Trade to a greater, 
for the efFefting whereof thefe Things are to be 
confidered, i . How much Money will drive the 
Trade of the Nation. 2. How much current 
Money there is actually in the Nation. 3. How 
much Money will ferve to make all Payments 
of under 50 /.or any other more convenient Sum 

through- 
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throughout the Year. 4. For what Sum the 
Keepers of the Bank are unqueftionable Secu- 
rity : If all thefe four Particulars be well known, 
then it may alfo be known, how much of the 
ready Money above-mentioned may fafcly and 
profitably be lodged in the Bank, and to how 
much ready current Money the iaid depofited . 
Money is equivalent. As for Example, fuppofc 
a Hundred Thoufand Pounds will drive the 
Trade of the Nation, and fuppofe there hd but 
fixty Thoufand Pounds of ready Money in the 
fame ; fuppofe alfo that Twenty Thouf. Pounds 
will drive on and anfwer all Payments made of 
under 5p /. In this Cafe Forty of the Sixty be- 
ing put into the Bank, will be equivalent to 
Eignty, which Eighty and Twenty kept out of 
the Bank do make up an Hundred, (that is to 
fay) enough to drive the Trade 2^ was pro- 
pofed ! Where note that the Bank-keepers muft 
be reiponfible for double the Sum intrufted 
with them, and muft have Power to levy upoa 
the general, what they happen to lof? unto 
particular Men. 

Upon which Grounds the Bank may freely 
make ufe of the received Forty TTiouiand 
Pounds, whereby the faid Sum, with the like 
Sum in Credit^ makes Eighty Thoufand Pounds, 
and with the Twenty referved an Hundred. 

I might here add many more Particulars, but 
being the fame as have already been noted by 
others, I fliall conclude only with adding one 
Obfervation which I take to be of Confequence, 
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viz. That the Hollanders do rid theif Hands o( 
two Trades, which are of greateft Turmoil and 
Danger, and yet of leaft Profit ; the firft where- 
of is that of a common and private Soldier, for 
fuch they can hire from Englandy Scotland^ and 
Germany^ to venture their Lives for Sixpence a 
Day, whilft themfelves fafely and quietly fol- 
low fuch Trades, whereby the meaneft of them 
gain fix Times as much, and withal by this En- 
tertaining of Strangers for Soldiers, their Coun- 
try becomes more and more peopled, forafmuch 
as the Children of fuch Strangers are Hollanders^ 
and take to Trades, whilft new Strangers are 
admitted ad infinitum ; befides thefe Soldiers at 
convenient Intervals, do at leaft as much Work 
as is equivalent to what they fpend, and confe- 
quently by this Way of employing of Strangers 
for Soldiers, they people the Country, and favc 
their own Perfons from Danger and Mifery, 
without any real Expence, effeding by this 
Method, what others have in vain attempted by 
Laws for naturalizing of Strangers, as if Men 
could be charmed to tranfplant themfelves from 
their own native into a foreign Country, mere- 
ly by Words, and for the bare Leave of being 
called by a new Name. In Ireland Laws of 
Naturalization have had little EfFedt, to bring in: 
Aliens, and 'tis no Wonder, finc^ Englijhmen 
will not go thither, without they may have the 
Pay of Soldiers, or fome other Advantage a- 
mounting to Maintenance. 

Having 
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Having intimated the Way by Which th^ 
ilollanders do increafe their People, I fhall here 
digrefs to fet down the Way of computing the 
Value of every Head one with another, and that 
by the Ihftance of People in England, viz. Sup- 
pofe the PcojJe of England be Six Millions in 
Number, that their Expence at 7 Lper Head be 
Forty-two Millions: Suppofc alfo that the Rent 
of the Lands be Eight Millions, and the yearly 
Profit ofallthePerfonalEftate be Eight Millions 
more ; it muft needs follow,,that the Labour of 
the People muft have fupplied the remaining 
Twenty-fix Millions, the which multiplied by 
Tw€toty (the Mafs of Mankind being worth 
twenty Years Purchafe as Well as Land) makes 
Fiv? hundred atxd twenty Millions, as the Va*- 
lue of the whole People j which Number di-* 
vided by fix Millions, makes above 80 A Stfer- 
lipg to be the Value of each Head of Man, 
Wonian, and Child, and of adult Pcrfons twice 
^ muqh ; from whence we may learn to com- 
pute the Lofs we have fuftained by the Plague> 
by the Slaughter of Men in War, and by tho 
fending them abroad into the Service of foreigi> 
Princes. The other Trade of which the HoL 
ianders have rid their Hands, is the old patriar- 
chal Trade of being Cow-keepers, and in a 
great Meafure of that which concerns Plough^ 
ing and Sowing of Corn, having put that Em- ^ 
ployment upon the Danes and Polandersi from 
whom they have their youjig Cattle and Corn* 
Now here we may take Notice, that as Trades 

t and 
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and curious Arts increafe, fo the Trade of Huf- 
bandty will decreafe, or elfe the Wages of HaA 
bandmen muft rife, and confequently the Rents 
of Lands muft fall. 

For Proof whereof I dare affirnj, that if all 
the Hu(bandmen of England^ who now cam 
but 8 J, a Day, or thereabouts, could become 
Tradefmen and earn \td. a Day (which is no 
great Wages, 2 s. and 2s.6d. bemg ufually 
given) that then it would be the Advantage of 
England to throw up their Huflbandry, and to 
make no tJfe of their Lands, ^ but for Grafs 
Horfes, Milch Cows, Gardens, and Orchards, 
&c. which if it be fo, and if Trade and Manu- 
fafture have increafed in England (that is to 
fay) if a greater Part of the People apply them- 
felves to thofe Faculties than there did hereto- 
fore, and if the Price of Corn be no greater 
now, than when Hufbandmen were more nu* 
merous, and Tradefmen fewer ; it follows from 
that fingle Reafori (though others may be add- 
ed) that the Rents of Land muft fall : As for 
Example, fuppofe the Price of Wheat be 5 s. or 
bod. the Bulhel j now if the Rent of the Land 
whereon it grows be the third Sheaf, then of 
the bod. 20 d. is for the Land, and 40 d. for 
the Hufbandman; but if the Hufbandman's 
Wages {hould rife one eighth Part, or from 8 d. 
to 9 d. per Diem^ then the Hufbandman's Share 
in thdiBufhel of Wheat rifes from 40^. to^^d. 
And confequently the Rent of theLand muft fall 
from 20\d. to 15 d. for we fuppofe the Price of 
- - the 
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the Wheat ftill remains the fame : Efpecially 
ifince we cannot raife it, for if we did attempt 
it. Corn would be brought in to us, (as into 
Holland) fropi foreign Parts, where the State of 
Hufbandry was not changed. 

Arid thus I have done with the firil principal 
Conclufion, that AfmaU Territory^ and even a 
few People^ may by Situation^ Trade ^ and Policy^ 
he made equivalent to a greater ^ ajid that Conve^ 
niencefor Shippings and Waters-carriage^ do moji 
eminently and Jundamentally conduce thereunto, 

CHAP. Ih 

^dt fome Kind of Taxes and Pubiick Levies^ 
nfby rather increafe than diminifli the Weakb 
(f the Kingdom. 

IF the Money or other EfFedSi levied from 
the People by Way oiTdXy were deftroyed 
land annihilated ; then 'tis clear, that fuch Le^ 
vies yrould diminifli the Commonwealth : Or 
if the fame were exported out of the Kingdom 
without any Return at all, then the Cafe would 
be alfo the fame or worfe : But if what is levied* 
as aforefaidj be only transferred from one Hand 
to another, then we are only to eonfider whe-. 
ther the faid Money or Commodities, are taken 
from an improving Hand, and given to an ill 
Husband, or vice verfa : As for Example, fup- 
pofe that Money by Way of Tax, be taken 
from one who fpendeth the fame in fuperfluous 
eating and drinking ^ and delivered to another 

I * wbd 
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who employeth the fame in improving of Land, 
in Fifhing, in working of Mines, in Maniifdc-k 
ture, (Sc. It is toanifeft, that fuch Tax is an 
Advantage to the State whereof the faid diffe- 
rent Perfons are Members : Nay, if Money be 
taken from him, who (pendeth the fame as a- 
forefaid upon eating and drinking, or any other 
perifhing Commodity ; and the fame transferred 
to one that beftoweth it on CJoaths ; I fay, that 
even in this Cafe, the Commonwealth hath ibme 
little Advantage ; becaufe Cloaths do not alto- 
gether perifh fo foon as Meats and Drinks : Biit 
if the fame be fpent in Furniture of Houfes, 
the Advantage is yet a little more ; if in build- 
ing of Houfes, yet more 5 if in improving of 
Lands, working of Mines^ Fifhing, &c^yct 
, more ; but moft of all, in bringing Gold and 
Silver into the Country ; becaufe thofe Things 
are not only not perifhable, but are efteemed 
for Wealth at all Times, and every where : 
Whereas other Commodities which are perifti- 
able, or whofe Value depends upon theFafhion, 
or which are contingently fcarce and plentiful, 
are Wealth but pro bic (§ ntinc^ as fhall be elfe- 
where faid. 

' In the next Place if the People of any Coun- 
try, who have not already a full Employment, 
fliould be enjoined or taxed to work upon fuch 
Commodities as are imported from abroad ; I 
fay that fuch a Tax alfo doth improve the Com*- 
mon wealth. 

Moreover, 
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Moreover, if Perfons who live by begging, 
cheating, ftealing, gaming, borrowing without 
Intention of reftoring ; who by thofe Ways do 
get from the credulous and carelefs, more than 
is fufficient for the Subfiftcnce of fuch Perfons ; 
I fay, that although the State fliould have no 
prefent Employment for fuch Perfons, and con- 
sequently (hould be forced to bear the whole 
Charge of their Livelihood -, yet it were more 
for the publick Profit to give all fuch Perfons a 
regular and competent Allowance by publick 
Tax, than to fuffer them to fpend extravagant- 
ly, at the onlyCharge of credulous, carelefs, and 
good-natured People j, and to expofe the Com- 
monwealth to the Lofs of fo many able Men, 
whofe Lives are taken away for the Crimes 
which ill Difcipline doth occafion. 

On the contrary, if the Stocks of laborious 
and ingenious Men, who are not only beauti- 
fying the Country where they live, by elegant 
Dyet, Apparel, Furniture, Houfing, pleafant 
Gardens, Orchards, and publick Edifices, &c. 
but are alfo increafing the Gold, Silver, and 
Jewels of the Country by Trade and Arms 5 I 
fay, if the Stock of thefe Men (hould be di- 
miiniflied by a Tax, and transferred to fuch as 
do nothing at all but eat and drink, fing, play, 
and dance ; nay to fuch as ftudy the Metaphy-. 
ficks, or other needlefs Speculation j or elfe emr 
ploy themfelves in any other W^y, which pro,? 
duces no material Thing, or Things of Veal Ufc 
and Value in the Commonwealth : In this Cafe, 
I 3 the 
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the Wealth of the Publick will be dinvnifbed, 
otherwife than as fuch Exercifes are Recreationsi 
and Refrefhments of the Mind ; and which be-r 
ing moderately ufed, do qualify and difpofe 
^len to what in itfelf is more confiderable. 

Wherefore upon the whole Matter^, to kiiow 
whether a Tax; will do Good or Harm, the 
State of the People, and their JEj^ployRi^nts, 
muft be well knovyn ; (that is to fay) what Part 
of the People are unfit tor Labour by their In-? 
fancy or Impotency j and alfo what Part are; 
exempt from the fame, by Reafon of their 
Wealth, Fuhdion, or Dignities j or by Reafon 
of their Charge and Employments ^ otherwife 
than in governing, direding, and preferving 
thofe who arc appointed to I^abour and Arts. 

2. In the next Place Computation muft be 
made, what Part of thofe. who are fit for La- 
bour and Arts as aforefaid, are able to per- 
form the Work of the Natiqn in its prefent 
State and Meafure. 

3. Jt is to be confidered, whether the Rcr 
maindcr can make all or any Part of thqfe 
Commodities which are imported from abroad j 
which of them, and how much in particular : 
The Remainder of which Sort of People (if a- 
ny be) may fafely and without poffible Preju- 
dice to the Comnionwealth, be employed in 
Arts and Exercifes of Pleafurc and Ornament ; 
the greateft whereof is the Improvement: of na- 
tural JCnowledge, - — . 

Paving 
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Having thus in general illuftrated thisPoint, 
which I think needs no other Proot but Illuf- 
tration» I come next to intimate that no Part of 
Europe hath paid fo much by Way of Tax, and 

{>ublick Cqntribution, as Holland and Zealand 
or this laft joo Years; and yet no Country 
hath in the fame Time increafed their Wealth 
comparably to them ; And it is manifeft they 
have followed the general Confiderations above- 
mentioned I for they tax Meats and Drinks 
moft heavily of all, to reftrain the exceffive Ex- 
pence of thofe Things, which 24 Hours doth (as 
to the yfe of Man,) wholly annihilate, and they 
are more f^vpurable tq Conynodities of greater 
Puration. 

Nor do th|5y tax according to what Men gain, 
but in extraordinary Cafes, but always according 
%o wh^t Mqu fpend : And rnoft of ?ill, accord- 
ing to what they fpend ncedlefly, and without 
Profpeft of Return, Upon which' Grounds,, 
their Cuftoms upon Goods imported and ex- 
ported are generally low 5 as if they intended 
by them, only to keep an Account of their fo- 
reign Trade, and to retaliate upon their Neigh- 
bour States the Prejudices done them by their 
Prohibitions and Impofitions. 

It is further to be obferved, that ffnce the 
Year 1636, the Taxes and publick Levies made 
in England^ Scotland^zndlrel^nd^, have been pjo- 
digioufly greater than at ^ny Time heretofore j 
and yet the faid Kingdoms have increafed in 
their Wealth and Strength, forthefe laft Forty 
Tears, as fliall hereafter be (hewn. 

I 4 It 



It is faid that the King oi France ^ at prefent, 
doth levy the fifth Part of his People's Wealth; 
and yet great Oftentation is made of the prefent 
Riches and Strength of that Kingdom. Now 
great Care muft had in diftinguifhing between 
the Wealth of the People, and that of an abfo- 
lutc Monarch, who taketh from the People, 
where, when, and in what Proportion he pleaf-^ 
cth. Moreover, the Subjedls of two Monarchs 
may be equally rich, and yet one Monarch may 
be doublets rich as the other; viz. If one take 
the tenth Part of the People's Subftance to hia 
own Difpofe, and the other but the twentieth ; 
nay the Monarch of a poorer People may ap- 
pear more fplendid and glorious than that of a 
richer, which perhaps may be fomewhat the 
Cafe of France^ as hereafter fhall be examined. 
As an Inftance and Application of what hath 
been faid, I conceive that in Ireland wherein 
are about 1200 Thoufand People, and near 
30P Thoufand Smokes or Hearths, it were 
more tolerable for the People, and more profi- 
table for the King, that each Head paid 2 j, 
worth of Flax, than that each Smoke fliould 
pay 2 i, in Silver j gnd that for the following 
Reafons. 

I . Ireland being under-peopled, and Land and 
Cattle being very cheap, there being every where 
Store of Fifh and Fowl; the Ground yielding 
excellent Roots (and particularly that bread-like 
Root Potatoes) and withal they being able to 
perform th?ir Jlnsbandry, with fuch Hiifnefs 

Wi4 



( 131 ) 
and Tackling as each Man can make with hh 
own Hiands, and living in fuch Houfes as almof^ 
every Man can build j and every Houfe-wifc 
being a Spinner and Dyer of Wool and Yarn, 
they can live and fubfift after their prefent Fa- 
fhion, without the Ufe of Gold or Silver Mo- 
ney ; and can fupply themfclveg with the Ne- 
cefiaries above-named, ^yithout labouring 2 
Hours per Diem : Now it hath been found, 
that by Reafon of Infolvencies arifing rather 
from the Ufclefnefs than Want of Money a- 
mong thefe poor People^ that from 300 Thou- 
fand Hearths, which (hould have yielded 3Q 
Thoufand Pound per j4nnumy not 1 5 Thoufand 
Pound of Money could be levied : Whereas it is 
eafily imagined, that four or five People dwell- 
ing in that Cottage which hath but one Smoke, 
could eafily have planted a Groundrpjot of a- 
bout 40 Foot fquare with Flax, or the 50 Part 
of an Acre, for fo much Ground will bear 
eight or ten Shillings worth of that Commodi- 
ty ; and the Rent of fo much Ground in few 
Places amounts to a Penny per Annum. Nor 
is there any Skill requifite to this Practice, 
wherewith the Country is not already familiar. 
Now as for a Market for the Flax, there is im- 
ported into Holland itfelf, over and above what 
that Country produces, as much Flax as is there 
fold for between Eightfcore and Two Hun- 
dred Thoufand Pound 5 and into England and 
Ireland is imported as much Linnen Cloth made 
pf Flax, and there ipent, »s is worth abov? \ jj 

Million 
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Million of Money, As fhall hereafter b^ 
ihewp, 

Wherefore having fliewn, that Silver Money 
is ufelefs to the poor People of Ireland y that 
half the Hearth Money co\jld not by ilaifed by 
Reafop thereof J that the People are not a fifth 
Part employed J that the People and Land qf 
Ireland 2St competently qualified for Flax ; that 
one Penny-v^orth pf Land wrill produce ten 
Shillings v^orth of the fame j and that there is 
Market enough and enough for above looooo 
Pounds worth J 1 conceive my Propofitioi^ 
fufficiently proved ; at leaft to fet forwards and 
promote a Prance which both the prefent Law 
and Intereft of the Country doth require :. Ef^ 
pecially, fine? jf all the Flax fo produced flioul4 
yield nothing, yet there is nothing loft ; the 
fame Time Jiaving been wprfe fpent before, 
Upon the fame Grounds, the like Tax of 2 s.per 
Head, may be raifed with the like, Advantage 
upon the People ofEnglandy which will amount 
to Six Hundred Thoufand Pound per Annum j 
to be paid in Flax, manufadured into all the 
Sorts of Linnens, Threads, Tapes, and Laces j 
which we now receive from Franfe^ FlanderSy 
Holland^ and Germany ; the Value whereof doth 
far exceed the Sum laft-mentioried, as hath ap- 
peared by the Examination of Particulars. 

It is obferved by Clothiers, and others, who 
employ great Numbers of poor People, that 
when Corn is extremely j^entiful, that the La- 
bour of the Poor is proportionably dear, and 
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fhzvct to be had at all (fo licentious are they 
who labour only to eat, or rather to drink,) 
Wherefcrre when fo many iVcres.fown ^Yith 
Corn, as do ufually prodqce a fufiicient Store 
for the Natiqn, fhall produce perhaps double tq ^ 
what is expected or necelTary j; it feems not un- 
reafonable that this common Bleffing of Go4 
^ould be applied to the common Good of alj 
People^^ reprdented by their Sovereign ; much 
rather th^n the fan^e fhould b^abufed by the 
vile and brutifli Part of ^Mankind, to the Prcr? 
judice of the Commonwealth : And confe- 
quently, that fuch Surplufage pf Corn (houl4 
be fent to publick Store-houfes s from thence 
to be difpofed of, to the \>t^ Advantage of the 
PubliclL. 

Now if the Corn fpent in England, at . five 
Phillings per Bufhel Wheat, and two Shillings 
Sixpepce Barley, be worth ten MilHons commu-g 
pibus {innis ; it follows that in Years of great 
Plenty, when the faid Grains are one third Part 
cheaper, that ^ vaft Advantage might accrue to 
the Commonwealth, which now is fpent in o- 
yer-feedjng of the People, in -Quantity or Qua- 
lity ; and fo indifpofing them to their ufual La- 
boun 

. The like may be faid of Sugar, Tobacco, 
and Pepper, which Cuftom hath now made ne- 
c^flary to all Sorts of People ; and which the 
over-pl?tnting of them hath made unreafonably 
cheap : I fay it is not abfurd that the Publick 
fhould be advantaged by this extraordinary 
Plenty, That 
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That an Excife fhould be laid on Currants 
alfp, is not unreafonablc ; not only for this but 
for other Reafons alfo. 

The Way of the prefent Militia or Traine4 
Bands is a gentle Tax upon the Country; be- 
caufe it is only a few Days Labour in the Year, 
of a few Men in refped: of the Whole ; ufing 
their own Goods, that is their own Arms. J^ow 
if there be three Millions of Males in England^ 
there muft be above 200 Thoufand of them 
who are between the Age of 16 and 30, un-r 
married Perfons, and who live by their Labour 
and Service; for of fo many, pr thereabouts, the 
prefent Militia confifts. 

Now if an hundrtd and fifty Thoufand of 
thefc were armed and trained as Foot, and fifty 
Thoufand as Horfe, (Horfe being of fpecial Ad-r 
vantage in Iflands) the faid Forces at Land, with 
thirty Thoufand Men at Sea, would, by God's 
ordinary Blefling, defend this Nation, being ar^ 
Ifland, againft any Force in View : But the 
Charge of arming, difciplining, and rendez- 
voufing all thefe Men twice or thrice a Year, 
would be a very gentle Tax, levied by the Peo- 
ple themfelves, and paid to themfelves. More* 
over if out of the faid Number | Part were fe-. 
kfted of fuch as are more than ordinarily fit 
and difpofed for War, and to be exercifed ?nd 
rendezvoufed fourteen or fifteen Times per An-* 
num\ the Charge thereof being but a Fortnight's 
Pay in the Year, would be alfo a very gentle 
Tax. 

Laftly, 
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Laftly, if out of this lail-mentioned Number^ 
I again fhould be feledied, making about fixtcen 
thoufand Foot, and near fix thoufand Horfe to 
be exercifed and rendezvoufed forty Days in 
the Year J I fay that the Charge of all thefe three 
Militias, allowing the latter fix Weeks Pay per 
Jlnnutn would not coft above one hundred and 
twenty thoufand Pound per Annum \ which I 
take to be an eafy Burthen for fo great a Bene* 
fit. ' 

Forafmuch as the pf efent Navy of England 
requires thirty-fix thoufand Men to man it ; and 
for that the Efiglifl} Trade of Shipping requires 
about forty-eight thoufand Men to manage it 
alfo ; it follows, that to perform both well, 
there ought to be about feventy-two thoufand 
Men, (and hot eighty-four thoufand) compe- 
tently qualified for thefe Services : For Want 
whereof we fee, that it is a long while before a 
Royal Navy can be manned; which till it be, 
is of no efl^edual Ufe, but lies at Charge. And 
we fee likewife upon thefe Occafions, that 
Merchants are put to' great Straights and Incon- 
veniencies ; and do pay excefllve Rate^ for the 
carrying on their Trade. Now if twenty-four 
thoufand able-bodied Tradefmen, were by fix 
thoufand oi xhtvn per Annum ^ brought up and 
fitted for Sea-Service ; and for their Encourage- 
ment allowed 20 s. per Annum for every Year 
they had been at Sea, even when they fl:ay at 
home, not exceeding 6 /. for thofe who have 
ferved fix Years or upward ; it follows, that a- 
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tout 72060/. at the Medium of 3 /. per Manj 
would pay the whole Number of twenty^^ 
four Thoufand ; and fo, forafmuch as half the 
Seamen which manage the Merchants Trade^ 
are fuppofed to be always in Harbour, and arC' 
about twenty-four thoufand Men, With the 
faid half together of the Auxiliaries laft-men^ 
tioned, would upon all Emergencies mian out 
the whofe Royal Navy with thirty-fix Thou* 
fand, and leaving tp the Merchants twelve 
Thoufand of the abler Auxiliaries, to perform 
their Bufinefs in Harbour^ till others come 
home from Sea ; and thus thirty-^fix Thoufand^ 
twenty-four Thoufand, and twelve Thoufand^ 
make the feventy-two Thoufand abovemention- 
ed : I fay that more than this Sum of 72000 1. 
is fruitlefly fpent, and over-paid by the Mer- 
chants, whenfoever a great Fleet is to be fitted 
out. . Now thefe whom I call Auxiliary Sea- 
men; are fuch as have another Trade befides, 
wherewith to maintain thenifelves, when they 
are not employed at Sea; and the Charge of 
maintaining them, though 72000 Lper Annunii 
i take to be little or nothing, for the Reafons a- 
bove-mentioned, and confeqilently an eafy Tax 
to the People, becaufe levied by, and paid to 
themfelves. 

As we propounded that Ireland fhould be 
taxed with Flax, and England by Linnen, and 
other Manufadure of the fame, I conceive that 
Scot/and alfo might be taxed as much, to be 
paid in Herrings, as7r^/^»^inFlax: Now the 

three 
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three Tdxes {viz.) of Flax, Liniieti, ind llef* 
rings, and the Maintenance of the triple Militia, 
and of the auxiliary Seamen above-mentioned^ 
do all five of them together, amount to one 
Million of Money, the raifing whereof is not l 
Million fpent, but Gain unto the Common- 
^vealth, unlefs it can be made appear, that by 
Reafon of all, or any of them, the Exportation 
of Woollen Manufadlures, Lead, and Tin, arc 
leflenedj oroffuch Commodities as our own£^ 
and ffyi India Trade do produce, forafmuch as 
1 conceive, that the Exportation of thefe laft- 
mentioned Commodities is the Toiich-ftone 
whereby the Wealth of England is tried, and 
the Pulfe whereby the Health of the Kingdom 
may be difcerned. ' 

CHAR IIL 

7^^/ France cannot^ by Reafon of natural and per-^ 
petual Impediments y be more powerful at Sea^ 
than the Engliih, ^r Hollanders, now are^ or 
may be*. 

POWER at Sea confifts chiefly of Men abk 
to fight at Sea^ and that in fuch Shipping 
as is rnofi: proper for the Seas wherein they 
ferve y and thofe are^ in thefe Northern Seas, 
Ships from between three Hundred to one 
Thoufand three hundred Tons; and of thofe 
fuch as draw much Water, and have a deep 
Latch in the Sea, in order to keep a good Wind, 
and not to fall to Leeward, a matter of vaft Ad- 
vantage 



vantage m .Sea Service : Wherefore it is td fee 
examined, i. Whether the King oiFrancehzt^x 
Ports in the Northern Seas (where he hath moft 
Occafion for his Fleets of Wir, in any Cbhtcfts 
with England) able to receive the Veffels above^ 
mentioned, in all Weathers^ both in Winter 
and Summer Seafon. For if the King of Friz;?r(? 
Ihould bring to Sea an equal Number of fight* 
ing Men with the Englijh and Hollanders y in 
fmall floaty Leeward Veflels, he would certain- 
ly be of the weaker Side. For a Veflel of one 
thoufand Tons manned with five hundred Men^ 
fighting with five Vejflels of two hundred Tons, 
each manned with one hundred Men d. .piece, 
Ihall in comiflon Reafon have the better offen- 
fively and defenfively j forafmuch as the great 
Ship can carry fuch Ordnance, as can reach the 
fmall ones at a fdr gfSat^r Diftance than thofe 
can reach, or at leaft hurt the other 5 and can 
batter, and fink at a Difl:ance, wheh fmall ones 
can fcarce pierce: 

Moreover it is more difficult for Men out of a 
fmall Veflel to enter a tall Ship, than for Men 
from a higher Place to leap down into a lowef 5 
nor is fmall Shot fo efledtual upon a tall Ship, 
as vice verfa. -i 

And as for Veflels drawing much Water, arid 
confequently keeping a good Wind, they can 
take or leave leewardVeflels at Pleafure, and fe^ 
cure themfelves from being boarded by them t 
Moreover the windward Ship has a fairer Mark 
at . a leeward Ship, than 'vice verfa i and can ' 
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j^kte-hd* Shot i^teon iuch Parts of the leeWard 
Veflel, as upon the ncx;t Tack will be under 
Wattr. 

Now then the Ring of France having no 
forts able to receive large windward Veflels^ 
Ketvveen Dunkirk and VJhant^ what other S)iips 
he can bring into thofe Seas, will not be confi- 
derablc. As for the wide Ocean, which his 
Harbours ofBre/i and Charente do look into, it 
afFordeth him no Advantage upon an Enemy; 
there being fo great a Latitude of engaging of 
not, even when the Parties are in Sight of each 
other. 

Wherefore, although the King of France 
were immenfely rich^ and could build what 
Ships he pleafed, both for Number and Quali-* 
fy J yet if he have not Ports to receive and flieV 
fcr that Sort and Size of Shipping, which is fit 
for his Purpofe; the faid Riches will* in this 
Cafe bd fruitlefs, and a mere Expence without 
any Return or Profit, Some will fay that oxhtt 
Nations caiinot build fo good Ships as the Eng'^, 
KJh J I indeed hope they cannot 5 but becaufe 
it feems too poffible that they may foonel: or la-*" 
ter, by Practice and Experience, I fhall not 
make ufe of that Argument, having bound my- 
felf to (hew, that the Impediments oiFrance^ (as 
to this Purpofe) are natural and perpetual. Ships 
and Guns do not fight of themfelves, but Men 
who ad: and mandge them \ wherefore it is 
more material to (hew, that die King oi France 
neither hath, nor can have Men fufficient to 
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man a Fleet of equal Strength to that of the 
King oi England y [viz.) 

The King of England's Navy, confifts of a- 
bout 70 thoufand Tons of Shipping, which re- 
quires 36 thoufand Men to man it 5 thefe Men 
being fuppofed to be divided into eight Parts, I 
conceive that one eighth Part mufl: be Perfons 
of great Experience and Reputation in Sea-Ser- • 
vice : another eighth Part muft be fuch as have 
nfed the Sea feven Years and upwards ; half of 
tliem, or J Parts more muft be fuch as have ufed 
the Sea above a Twelvemonth, viz. tv/Oy three, 
four, five, or fix Years, allowing but one Quar- 
ter of the whole Complements to be fuch as 
never were at Sea at all, or at moft but one Voy- 
age, or upon one Expedition ; fo that at a Me- 
dium I reckon, that the whole Fleet muft be 
Men of three or four Years Growth,, one with 
another. Fourmer^ a late judicious Writer, 
making it his Bufijiefs to perfuade the World, 
how confiderable the King of France was, or 
might be, at Sea, in the 92^ and 93^. Pages of 
his Hydragraphyy faith. That there was onePlace 
in Britany^ which had furnifhed the King with 
1400 Seamen, and that perhaps the whole Sea- 
Coaft of France might have furniftied him with 
15 Times as many : Now fuppofing his whole 
Allegation were true, yet the faid Number a- 
mounts but to 2 1 oco ; all which, if the whole 
Trade of Shipping in France were quite and 
clean abandoned, would not, by above J, man 
ou; a Fleet equivalent to that of the King of 
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Hyighni: And if the Trade tveffe but barely 
k epe alive, there would not be \ Part Men e- 
nough to man the faid Fle,et> 

But if the Shipping'Trade of Fr^w^ be not 
labove j as great as that of England^ and that \ 
Part or the fame, namely the Fifhing Trade to 
the Banks of Newfoundland^ is not peculiar, nor 
fi^t to the French^ then I fay that if the King 
of England (having Power to prefs Men) cannot 
under two ot three Months. Time man his 
Fleet, then the King of France, with lefs than 
^ of the fanie Help, can never do it at all ; for 
m France (as fliail clfcwhere be (hewn) there 
are not iabove 1 50000 Ton of trading Veflels, 
and. confequently not above 15006 Seamen, 
reckoning a Man to every ten Ton. As it has 
been (hewn that the King of France cannot at 
prefent man fuch a Fleet as is above defcribed, 
We come neit to (hew that he never can, being 
under natural and perpetual Impediments, viz, 
u If there be but 1 5000 Seamen in all France, 
to ni^nage its Trade, it is not to be fuppofed, 
that the faid Trade (hould be extinguifhed, nor 
that it (hould (pare above 5 of the faid 15000 
towards manning the Fleet which requires 35 
Thoufand. 

Now the deficient 30000 muft be ftrpplied 
one of thefe four Ways ; either, »ft, by taking 
in Landmen, of which Sort therg muft not be 
above loooo, fince the Seamejglrill never be 
contented without being then^^V Part, nor do 
they heartily wifti well ta|Kndmen at all, or 
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rejoice even at thofe Succeflcs of which the 
Landmen can claka any Share; thinking it 
hard that themfdves, who arc bred to mifcrable, 
painful^ and dangerous Employments^ (and yet 
profitable to the Commonwealth) fbould, at a. 
Time when Booty and Purchafe is to be gotten, , 
be clogged oy hindered by any Conjunction with 
Landmen, or forced to admit thofe to aa equal- 
Share with themfelves. 2. The Seamen, which 
we fuppofe 20000, muft be had, that is hired» 
from other Nations, which cannot be without 
tempting them with fo much Wages, as exceeds 
what is given by Merchants, and withal to 
countcrpoife the Panger of being hanged by 
their own Prince, and. allowed no Quarter if 
they are taken j the Trouble of conveying 
themfclves away, when Rcftraints and Prohi* 
bitions are upon them ; ajicl alfp the Infamy of 
having been Apoftates to their own Country and 
Cau£b : I fay their Wages^ mufl be more than 
double to what their own Prince gives tl^, 
and their AlTurance muft be very great, that 
they ihall not be at long Run abufpd or flighted 
by thofe who employed them ; (as hating the 
Traitor although they love the Treafon.) I fay 
moreover, that thofe who will be thus tempted 
away, muii foe of the bafeft and lewdefl Sort of 
Seamen, and fClrh as have not enough of Honour 
and Confcience to qualify them for any Tnift, 
or gallant Perforn>ance. 3. Anpther Way to 
increafe Seamen, is to put great Numbers of 
Landmen upon Ships of War^ in order to their 
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being Seamen ; but this Courfe cannot be cf- 
feftual, not only for the above-mentioned An- 
tipathy between Landmen and Seamen, but al- 
fo b^caufe it is feen that Men at Sea do not ap- 
ply themfelves to Labour and Praftice, without 
more Neceffity than happens in over-manned 
Shipping. For where there are 50 Men in a 
Veffel, that 10 can fufficiently navigate, the fu- 
peraumerary 40 will improve little: But where 
there ihall be of 10 but i or 2 Supernumeraries, 
there Neceffity will often call upon every Man 
to fet his Hand to the Woi'k, which muft be 
well done at the Peril of their own Lives. 
Moreover Seamen fliifting Veflels alraoft every 
6 or 12 Months, do fometimcs fail in fmall 
Barks, fometimes in midling Ships, and fome- 
timcs in .great Veffels of Defence j fometimes 
in Lighters, fometimes in Hofighs, fometimes in 
Ketches, fometimes in three ttiafted Ships, fome- 
times they go to the Southward, fdmetimes to 
the Northward, fometimes theCoaft, fometimes 
they coaft the Oaan ; by afl which Variety of 
Service, they do in Time compleat themfelves 
in every Part andCircumftance of their Faculty : 
Whereas thofe who go out for a Summer, in a 
Man of War, have not that Variety of Praftice, 
nor a dircd Neceffity of doing any Thing at all. 
Befides it is 3 or 4 Years at a Medium, 
wherein a Seaman can be made ; neither cart 
there be lefs than three Seamen to make a fourth 
of a Landman: Confequently the 15000 Sea- 
men of Frmct can increafe but 5000 Seamen 
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3 or 4 Years, and unlefs their Trade (hould Jn^ 
creafe with their Seamen in Proportion, the 
King muft be forced to bear the cWge of this 
Improvement out of the publick Stocky which 
is intolerable. So as the Queftion which now 
remains, is, whether the Shipping Trade of 
prance is like to increafe ? Upon which Account 
it is to be confidered, i , That France is fufS- 
ciently ftored with all Kind of Neceflarieswith-* 
in itfelf i as with Corn, Cattle, Wine, Salt, Lin- 
nen Cloth, Paper, Silk, Fruits, Gfc. So as they 
need little Shipping to import more Commo- 
dities of Weight or Bulk; neither is there any 
Thing of Bulk exported out of France^ but 
Wines and Salt ; the Weight whereof h under 
100,000 Tnnper Annimy yielding not Employ- 
ment to above 25000 Ton of Shipping, and 
thefe are for the moft Part Dutch and EngUjhy 
who are not only already in PofTeffion of the 
faid Trade, but alfo are better fitted to maintain 
it than the French are, or perhaps ever can be ; 
And that for the following Reafons, {yiz.) i. 
Becaufe the French cannot vidtual fo cheap as 
the Englijb and Dutchy nor fail with fo few 
Hands. 2. The Fr^«c/& for Want of good Coafls 
and Harbours, cannot keep their Ships in Port, 
under double the Charge that the Englijh and 
Hollanders can, 3. By Reafon of Paucity, and 
Diftance of their Ports, one from another, their 
Seamen and Tradefmen relating to Shipping, 
cannot correfpond with, and affift, one another 
fp eafily, cheaply, and advantageoufly^ as in o- 
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ther Places. Wherefore if their Shipping Trade 
iwjotiikdy to incrcafe within themfelves, and 
much lefs to increafe by their beating out the 
Englijh and Hollanders from being the Carriers 
of the World ; it follows that their Seamen will 
not be increafed by the Incrcafe of their faid 
Trade : Wherefore, and for that they are not 
like to be increafed by any of the feveral Ways, 
above-fpecified, and for that their Ports are not 
fit to receive Ships of Burthen and Quality fit 
for their Purpofe; and that by Reafon of the 
lefs Fitnefs of their Ports than that of their 
Neighbours ; I conceive that what was pro- 
pounded hath been competently proved. 

The afore-named F<?»rwVr in the 9 2 1/ and 93^ 
Pages of his Hydrograpbyhz,^ laboured to prove 
the contrary of all this, unto which I refer the 
Reader: Not thinking his Arguments of any 
Weight at all in the prefent Cafe. Nor indeed 
doth he make his Comparifons with the Englijh 
or Hollanders^ but with the Spaniards^ who, nor 
the Grand Seignior, (the latter of whom hath 
greater Advantages to be powerful at Sea than 
the King oi France) could ever attain to any il- 
luftrious Greatnefs in Naval Power : Having of- 
ten attempted, but never fucceeded in the fame. 
Nor isiteafy to believe, that the King of Eng^ 
land (hoxxldy for fo many Years, have continued 
his Title to the Sovereignty of the Narrow- Seas 
againft his Neighbours (ambitious enough to have 
gotten it fi-om him) had not their Impediments 
been* natural and perpetual, and fuch, as we fay,' 
do obftru€t the King of France. 
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CHAP. IV, 

Tiaf the People and Territories of the King qf 
England, are naturally near as conjider able for 
Wealth and Strength ^ as thofeoflpr^LUCc, 

THE Author of the State of England, a^ 
n:^ong the many ufeful Truths and Ob* 
fervations he hath fet down, delivers the Pro^ 
portion between the Territories of England and 
France to be as 30 to 82 j the which if it be 
true, then England, Scotland, and Ireland, with 
llie Iflands unto theni belonging, will, taken all 
together, be near as big as France. Though I 
ought to take all Advantages for proving the 
Paradox in Hand ; yet I had rather grant that 
England, Scotland, and Ireland, with the Iflands 
before-nientioned ; together with the planted 
Parts of Newfoundland, Nenfi^England, New^ 
JSI ether land, Virginia, Mary-Land, Carolina^ 
Jamaica, Bermudas, Barbadoes, and all the reft 
of the Carribbee Iflands, with what the King 
hath in jffia and Africa, do not contain fo much 
Territory as France, and wh^t planted Land 
the King of France hath alfo in America. And 
Jf any Man will b? heterodox in Behalf of the 
French\x\\,txt&., I would be contented againftmy 
ICnowledge and Judgment to allow the King of 
Frnmc^^ Territories to be a feventh, fixth, op 
fveo g fifth greater th^ thofe of the King of 

l^ngknd^ 
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Englan4i h^lkviRg that Ijoth Princes have more 
luiiiA^ than t!hey do employ Jo its utmoft Uiie. 

And here I beg Leave, (among the feveral 
Matters which I intend for ferious,) to interpofe 
a jocular, and perhaps v^himfical, Digreluop, 
and which I indeed defire Men to look upoft 
rather as a Dream, or Refvery, than a rational 
Propofition j the which is, that if all the Move- 
ables and People of Ireland^ and of the High- 
lands of Scotland^ were tranfported intp the reft 
of Great Britain \ that then the King and bis 
Subjedls, would thereby become more rich and 
Arong, both ofFenfively and defenfively, than 
|iow they are. 

'Tis true, I have heard many wife Men fay, 
when they were bewailing the vaft Lofles of 
the Englijhy in preventing and fupprcffing Re- 
bellions in Ireland^ and confidering how little 
Profit hath returned either to the King or Sub- 
je(^s oi Englandy for their 500 Years doing and 
fufFering in that Country; I fay, I have heard 
wife Men (in fuch their Melancholies) wi(h, 
that (the People of Ireland being faved) that If- 
land were funk under Water : Now it troubles 
ine, that the Diftempcr of my own Mind in 
this Point, carries me to dream that the Benefit 
pf thofe Wifhes may praftically be obtained, 
without finking that vaft mountainous Ifland 
under Water, which I take to be fomewhat 
difficult 5 for although Diitch Engineers may 
drain its Bogs, yet I know no Artifts that could 
^k its Mountains, If ingenious and learned 

Men 
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Men (among whom I reckon Sir Tbo. More^ 
and Ties Caries) have difputed, that we who 
think ourfelves awake, are or may be really in 
a Dream ; and fince the greateft Abfurdities of 
Dreams are but a prepofterous and tumultuary 
Contexture of Realities j I will crave the Um- 
brage of thefe great Men laft named, to fay 
fomething for this wild Conception, wiA Sub- 
miffion to the better Judgment of all thofe that 
can prove themfelves awake. 

It there were but one Man living in England^ 
then the Benefit of the whole Territory could 
be but the Livelihood of that one Man : But if 
another Man were added, the Rent or Benefit of 
the fame would be double, if two, triple ^ and 
fo forward, until fb many Men were planted iix 
it, as the whole Territory could afford Food 
unto : For if a Man would know what any 
Land is worth, the true and natural Queflion 
muft be, How many Men will it feed ? How 
many Men are thare to be fed ? But to fpeak 
more praftically,Land of the fame Quantity and 
Quality in Englandy is generally worth 4 or 5 
Times as much as in Ireland^ and but 4 or ' of 
what it is worth in Holland \ becaufe En^and 
is 4 or 5 Times better peopled than Ireland^ and 
but \ fo well as Holland. And moreover, where' 
the Rent of Land is advanced by Reafon of 
Multitude of People, there the Number of Years 
Purchafe, for which the Inheritance may be 
fold, is alfo advanced, though perhaps not in the 
very fame Proportion 5 for 20 s. per Annum in 

Ireland^ 
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Iretandj may be worth but 8 /. and in England^ 
where Titles are very fure, above 20 /. in Hal^ 
land2hovt 30 /. 

I fuppofe that in Ireland^ ^nd the Highlands in 
Scotland^ there may be about 1800000 People, 
or about \ Part of what is in all the 3 Kingdoms : 
Wherefore the firft Queftion will be, whether 
Englandy Wi^Sj and the Lowlands of Scotland, 
cannot afford Food, (that is to fay) Corn, Fifh, 
Flefh, and Fowl, to J Part more People than 
are at prefent planted upon it, with the fame La- 
bour that the faid J Part do now take where 
they are? For if fo, then what is propounded 
is. naturally poflible. 2. It is to be enquired, 
what the ValuVof the Immoveables (which up- 
on fuch Removal muft be left behind) are 
worth ? For if they be worth lefs than the Ad- 
vancement of the Price of Land in England will 
amount unto ; then the Propofal is to be confi- 
dered. 3, If the deferted Lands, and thelmmove- 
^bles left behind upon them, -may be fold for 
Money, or if no other Nation fliall dare meddle 
with them, without paying well for them, and 
if the Nation who (hall be admitted, fliall be 
lefs able to prejudice and annoy the Tranfplan- 
tees into England than before 5 then I conceive 
that the whole Propofal will be a pleafant and a 
profitable Dream indeed. 

As to the firil Point, whether England and 
the Lowlands of Scotland can maintain \ Part 
more People than' they now do (that is to fay) 
^ Millions of Souls in all ? For Anfwer there* 

unto, 
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unto, I firil iay, that the faid Territories ofEng-* 
land^ and the Lowlands of Scotland^ contain a- 
bout 36 Millions of Acres, that is 4 Acres for 
every Head, Man, Woman, and Child; but the 
United Provinces do not allow above i Acre and 
^, and England itfelf, refcinding fValeSy hath but 
3 Acres to every Head, according to the prefent 
State of Tillage and Husbandry.^ Now if we 
confider that England having but 3 Acres to a 
Head as aforefaid, doth fo abound in Vidtuals, 
as that it maketh Laws againil the Importation 
of Cattle, Flefh, and Fifh from abroad ; and 
that the draining of Fens, improving of For- 
refts, inclofing of Commons, Sowing of St. 
Foyne and Clover-grafs, be grumbled againft by 
Landlords, as the Way to deprefs the Price of 
Vidtuals J then it plainly follows, that lefs than 
3 Acres improved as it may be, will fcrve the 
Turn, and confequently that 4 will fuffice abun- 
dantly. I could here fet down the very Num- 
ber of Acres that would bear Bread and Drink, 
Corn, together with Flefh, Butter, and Cheefe, 
fuflicicat to vidlual 9 Millions of Perfons, as 
they are vidualled in Ships and regular Fami- 
lies ; but (hall only £iy in general, that 12 Mil- 
lions of Acres, viz. J of 36 Millions, will do it, 
fuppofing that Roots, Fruits, Fowl, and Filh. 
and the ordinary Profit of Lead, Tin, Iron- 
Mines, and Woods, would piece up any De- 
feft that may be feared. 

As to the fecond, I fay, that the Land and 
Houfing in Irelandy and the Highlands of ScoU 
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landy at the prefent Market Rates, are not worth 
13 Millions of Money ; nor would the adual 
Charge o^ nuking the Tranfplantation propofed 
amount to 4 Millions more : 80 then the Q^f- 
tion will be, whether the Benefit KKpefted from 
this Tranfplantation will exceed 17 Millions. 

To which I fay, that the Advantage will pro- 
bably be near 4 Times the laft-mentioned Sum,^ 
or about 6930000a /. For if the Rent of all 
England and Walesy and the Lowlands of 5^^/- 
land^ be about 9 Millions ^^r Anniwiy and if the 
fifth Part of the People be fuperadded unto the 
prefent Inhabitants of thofe Countries; then, 
the Rent will amount unto 10^008,000 /. and/ 
the Number of Years Purchafe will rife from^ 
17J, to * more, which is 2\. So as the. Land 
which is now wordi but 9 Millions pir Annism^ 
at 17J Years Purchafe, mayng 157 Millions^ 
and i, will then be worth 10800000/. at 21' 
Years Purchafe; wa. 226,800000/. that isf. 
69,300000 /• more, than it was before^ 

And if any Prince, willing to enlarge his 
Territories, will give any Thing more than 6^. 
Millions, or h^lf the prefent; Value for the faid. 
. relinquiflied Lands, . which are eftimated to be 
worth 13 Millions J then the whole Profit will; 
be above 75^800,600/. or above 4 Times the- 
Lofs, as the fame was above computed. But if 
any Man fl)all objeft, that it will be dangerous 
unto England^ that Ireland fhould be in the 
Hands of any other Nation ; I anfwer in fliort, 
that that Nation, whoever fhall purchafe it (be- 
ing 



Ing divided by Means of the faid Purchafe) 
fhall 'not be riiore able to annoy England than 
now in its united Condition. . Nor is Ireland 
nearer England^ than Frante and Flanders. 

Now if any Man fhall delire a more clear 
Explanation, how, and by what Means, the 
Rents pf Lands fhall rife by this clofer Cohabi- 
tation of People above defcribed? I anfwer^ 
that the Advantage will arife in tranfplantiTtg 
about 1 800000 People from the poor and mi- 
ferable Trade of Hufbandry, to more beneficial 
Handicrafts : For when the Superaddition is 
made, a very little Addition of Husbandry to 
the fame Lands will produce J more of Food, 
and confequently the additidnal Hands, earning 
but /^os. per Annum (as they may very well do, 
nay to 8 /. per Annum) at fome other Trade j 
the Superlucration will be above 3,600000/. 
per Annum ^ which at 20 Years Purchafe is 70 
Millions. Moreover, as the Inhabitants of Ci- 
ties and Towns fpend more Commodities,' and * 
make greater Confumptions, than thofe who 
live in wild, thin-peopled Countries ; fb when 
England fhall be thicker peopled, in the fame 
Manner before defcribed, the very fame People 
fhall then fpend more, than when they lived ' 
more fordidly and inurbanely, and farther a- 
funder, and more out of the Sight, Obfervation, 
and Emulation of each other ; every Man dc- 
firing to put on better Apparel when he appears 
in Company, than when he has no Occalion to 
be feen. 

^ . I fur- 
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I further add, that the Charge of the Govern-* 
xnent, civil, military, and ecclefiaftical, would 
be more cheap, fafe and efFed:ual in this Condi- 
tion of clqfer Cohabitation than othcrwife ; as 
not only Reafon, but the Example of the Uni- 
ted Provinces doth demonftrate. 

But to let this whole Digreffion pafs for a 
mere Dream, I fuppofe 'twill ferve to prove, 
that in Cafe the King of England's Territories 
fhould be a little lefs than thofe of the King of 
Franccy that forafmuch as neither of them arc 
over-peopled, that the Difference is not mate- 
rial tp the Queftion in Hand ; wherefore fup- 
pofing the King of Fr^w^'S' Advantages to be 
little or nothing in this Point of Territory, wc 
come next to examine and compare the Num- 
ber of Subj?ds which each of thefe Monarchs 
doth govern. 

. The Book called the State oiFrance^ maketh 
that Kingdom to confift of 27000 Parifhes ; and 
another Book written by a fubftantial Author, 
who profefledly inquires into the State of the* 
Church and Churchmen of France^ itts it down 
as an extraordinary Cafe, that a Parifli in France 
fliould have 600 Souls j wherefore I fuppofe 
that the faid Author (who hath fo well examin- 
ed the Matter) is not of Opinion that every Pa- 
rifli, one with another, hath above 500 ; by 
which Reckoning the whole People of France 
are about 1 3 Millions and I ; now the People of 
England, Scotland, and Ireland, with the Iflands 
adjoining, by Computation from the Numbers 

of 
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o^ParifBos, which cotmmcmly bavfe itfbfe Feo-^ 
pic in Prpttftant Churches than in Pbpifli 
Countries y as alfo froiftf- the Mearth-moneyi 
Poll-money, and Etci£c^ do amount t6 about 9 
Millions- and [. 

There are in New-England about r6obtoMc!i 
tnuffercd in Atrris 5 about 24000 able to bear 
Arnjs, acid corifcquently about i coooo ki all : 
And I fee no Reafon vs^hy m all this aiid the 
other Plantations of .4^? Africa^ ikxi^ Amefica^ 
there fhduld not be half a Million in all. But 
this laft I leave to every Man's Gonje<3:ure, and 
confequehtly P fuppofe that the Iling of Eng-^ 
hmd hath' about 10 Millions of Sul^efls, ubivis 
Terranm Orbhy aiid the King of FraHce about 
13J as aforefaid. 

Although it be Very material to know thd 
Number of Subjedts belonging to each Prince^ 
•yet when the Queftion is concerning their 
Wealth and Strength^ it is alfo niaterial to ex-' 
amine, how many of them do get more jthan 
they fpend^ and how many lefs. 

In Ordier. whereunto it is be confidered^ that 
in the King of England^s Dominions, there are 
not 2cboo Churchmen j but in France^ as the 
afore-mentioned Author of theirs doth aver^ 
(who fets down the particular Number of each 
religious' Order) there are about 270000 3 vizi 
250000 more than we think are neceflary, (that 
is to fay) 250000 withdrawn out of the World! 
Now the faid Number of adult and able-^bodied 
Perfons are equivalent to abqut double the fame . 

Number 



Numbef of the promifcuous Mafs of Mankm<!» 
And the fame Authof fkys, that the fame reli-» 
gk)us Perfons do fpcnd oneVith another about 
1 8 J. per Diem^ which is triple even to What l 
labouring Man requires* 

Wherefore the faid ajoooo Churchmen (lin- 
ing as they do) makes Ae King of Prance^s 13 
Millions and a hglf, to be kfs diaii 13 : Now if 
10 Men can defend themfelves as well in Iflands, 
0^ I j can upon the Continent, then the faid 10 
being not concerned to increlfe their Territory 
by die Ihvafion of others, are as effcdual as the 
15 lit Point of Strength alfo; wherefore that 
there ^re more Superlucrators in the Englijh than " 
the JFr^«c^ Dominions, we fay asfoUoweth. 

There be in England^ ScQtUndy Ireland^ and 
the King*s other Territories^ above 40000 Sea* 
men j in Prance not above \ fo many 5^ but one 
Seaman earneth as much as 3 common Huf« 
bandmen \ wherefore this Difference in Seamen, 
added to the Account of the King of England's 
Subjcfts, is an Advantage equivalent to 60000 
Hufbandmen^ ' 

There are in England^ Scotland^ and Ireland, 
and all other the King of England's Territories, 
6QOoooTon of Shipping, worth about 4jMil-^ 
lions of Money j and the annual Charge of 
maintaining the Shipping of England by new 
Buildings and Reparations, is about ? Part of 
the fame Sum j which is tlie Wages of 1 5000^ 
Husbandmen, but is not the Wages of above 
I Part of fo many Artifans as arp employed up-' 
- - L on 
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on Shipping of all Sorts: viz. Shlpvvnglkt% 
Calkers, Joyners, Caiyeri, Painto:^, Bloc^i 
makers. Rope- makers, Maflrmakers, Smitbs,af 
feveral Sorts, Flag-makers, Compais-fmak^i^^ 
Brewers, Bakers, atid all other Sort, of yi<3tt?47{ 
lersj all Sorts of Tradefmen relating to Guns, 
and Gunners Stores^ Wherefore there heing^* 
"ifimes more of thefe ArtiJ&ns in Bnglandy 0fi 
thin, in France^ they further add to the Account 
qf jthp. Kiug of England's Subjefts, the Equivat-. 
lenf of 80C00 Huibandmen more. . ,. 

. The Sea-line of England^ Scotkuu^^ an4 /r<?^ 
land^ and the adjacent lilands, is about ^QC> 
lyiiles; according to which Length, and ; 4)^ 
whole Content of Acres, the faid Land wpul^. 
bean oblong or parallelogram Figure of 3800 
Miles long, and about 24 Miles broad;, ai^d- 
confequeHctly every Part of England^ Scotland^ 
and Ireland^ is one with another, but \z Mi^SS' 
from the Sea: Whereas Fr^w^ containjing buf 
about looQ Miics of Sea-Une, is by the lil^?. 
lyiethod or Computation, about 65 Miles frpuji 
the Se'a-fide ; and confidering the Paucity ; of 
Ports, in Contparifon of what are in the K\v^ 
6i England s Dominions, as good as 70 MiW 
diftant from a Port i Upon which Grounds it 
2S clear,, that EngLufd can be fupplied, with, all 
grofs and bulky Commodities of foreign Growth 
and Manufadilre^ at far cheaper plates diif^ 
prance can be, viz\ at about 4 s. .per Qif/J. 
cheaper; the Land-Carriagp for the Di£fer«qqp 
#f the Diftance between England and France 

from 



fAiih a Pbrlf, being fo much or near thereabouts. 
f^^V^ ko what Advantage this Convenicncy a- * 
idduhfeth, upon the Importation and !Exporta<- 
ti5h of bulky CommoditieSj cannot be lefs than 
tfed Labour of one Million of People, Gfr. meah- 
ifig l^y bulky Commodities all Sort of Timber^ 
Pmnk,^ ind Staves for Caflcj all Iron, Lead, 
Stonesj Bricks, and Tyles for building ; all 
Corn, Salt, and Drinks j all FlefhandFMh; 
ahd indeed all other Commodities, whbreihthe' 
Gain and Lofs of 4 5. p^ Cent, is confiderible ^ 
tfrhere^ftote that the like Wines are fold in the 
iftifefr ¥tstt^(3i Prance for 4 or 5 /. a Tun; which > 
Iftikr Hife Ports yield 7 7. Moreover upon thij* 
iPriildple the Etecay of Timber \r\ England \s no 
vefy^ formidable Thing, as the Rebuilding of 
^Lmdm\'^ndi of the Ships wafted by the Dutch 
War do clearly mainifeft; nor can there be any 
W'ant of Corn, or other neceflary Provifions in 
England, unlcfs the Weather hath been univer-^ 
fatly* unfeafonable for the Growth of the fame ; 
\)rfiiGh feldom or never happens j for the fame 
Caiifes which make Dearth in one Place, do of- 
ti^ti Caufe Plenty in another ; wet Weather be- • 
Ih^^ propitious to Highlands, which drowneth 
the Low. 

It is obferved that the Poor of France ht^tt 

generally lefs Wages than in JEnglandy and yet 

their Viftqals are generally dearer there^ which 

bi>ing fo^ there may be more Superlucration in 

fingland than in France. 



. Laftly, I offer k to th^ Confidcfation.of ail 
thofe, who have trivclled through England aiwli 
France} Whether the Plebeians of England 
(for they conftitutc the Bulk of any Nation) 4pf : 
not fpcnd J Part more than the Plebeians. dP^ 
France? And if fo, it is neccflary Uiat Aev* 
ipuft firft get i< ; and coftfe^ently that i o Mir- ' 
lions of the King of Englan^s Sulgeds aire eqQi- . 
valeht ta 12 of the Kjng ci France % and upon 
tht whole Matter, to tte 13, Millions, at which 
the f/'wrft Nation was eftimated. . . 

It will here be ohjeftttj, fkat the SJdcndoc 
aDd Magnificcriciesof the King <xi Franiey ^^i 
pearing greater than thofe of E^landy tbiit tbte*^ 
Wealth of France niuft be. proportion^bly greatti ; 
er than that of England ^ but that doth not folr., 
low, forafmuch as the apparent Greitnefe of* 
the Kiilg doth dejpend updrt th« potafiars of J 
the People's Wealth which he levyeth frohi' 
them; for fuppofing of the Pecplc to be equally*.; 
rich, & one of the 8bvereigns kvy a fifth Part, ; 
and another a fifteenth, the one feems dLfttially ' 
thrice as rich as the other, whereas potentially, ^ 
they are but equal. 

, Having thus difcdurfdd bf the Terrltofyi ' 
People^ Superlucration, and Defcnciblehefs of.' 
both Dominions, and in ibme Meafiire of their . 
Trade, fo far as we had Occafion to mentioii^ 
Ships, Shipping, and Neatrncfs to Ports;. we 
come next to enlarge a little further updn th^' 
Trade of each. '- 

5ome 
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{Somfihs^c dEtaated, than thereare not above 
3 po Millions of People in the whole World* 
)(i^hfithtt diat be fo or no, is not very material 
t9 be known j but I have fair Grounds to ton- 
jqdure, and would be glad to know it more cer- 
tainly, that there are not above 80 Millions with 
whonpi the ^gli/b and Dutch have Commerce ; 
HQ Europeans that I know of^ trading diredly or 
indiredly, where they do not ; fo as the whole 
CGoniijercial World, or ^Yorl(l of Trade, con- 
fifbeth of about So Millions of Souls, as atbrefaid. 

And I furdier eftimate, that the Value of all 
CJoipmodities yearly exchanged amongft them, 
dpth^iotjexiieed the Value of 45 Millwns : Now 
the Wealth of every Nation, confifting chiefly 
in ;the 5hace which they have in the Foreign 
Trade with the whol^ ccmimefcial World, ra- 
tJier than in the domeftick Traded of ordinaiy 
IVieat, Drink, and Cloaths, &c. which bringing 
ialitflcGold, Silwr, Jewels, and o0icr univer-: 
fill: Wealth; we ace to confider, whether the 
$ul^^si3f theKJng of England, Head for Head, 
have not a greater Share than thofe oi France, ' 

To which Purpofe it hath been confidered, 
that.tltt Manufadures of Wool, yearly export- 
ed out of England into feveral Parts of the 
World, W2?. All Sorts of Cloth, Serges, Stuffs, 
Cottons, Bayes, Sayes, Prize, Perpetuanas ^ as 
aUb. Stockings, Caps, Rugs, tSc. exported out 
ot^Engiandy Scotland, ^nd Ireland^, do amount, 
^ wmlo 5 Millions per Annum, 

•• 
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The Value of Lead,. Tin, and Coals, to b)i 
500,000 I 

The Valup of all Cloaths, Houiholi-ftuff, 
&c. carried into Americay 200,060 /- ^ ? 

The Value of Silver and Gold taken frpm th* 
Spaniards 6QyOOO L '..* 

The Value of Sugar, Indigo, Tobacco, Cofr 
ton, and Cocoa, brought from the. Southwar-d 
Parts of America 600,000 /. ^ 

J The Value of theFifli, Pipe-flaves, Mafts, 
Beyer, &c. brought from New England^ and xkA 
Northern Parts of America 2oo>ooo k ,'■ . 

The Valye of the Wool,. Butter, Hide9,T4r 
low, Beef, Herring, Pilchets, and Salitton,»e»f* 
ported out oflrejand^ 800,000 L - . f 

The Valjie of the Coals, S^lt, Linsen, Ysurfi, 
Herrings, Pilcljers, SaUnon, Linncn-Clotbj.aiid 
Yarn, brought out of Scotland^^ . and Inland^ 
5Qo,ooo /. • - : . - 

The Value of Salt-peter, Pepper, Collico^, 
Diamonds, Drugs and Silks, brought out of/tfae 
BaJi'Indiesy above what was fpent in En^^^ 
Soo,opo/. . • . v;.^ . 

The Value of the Slaves, brought out of -.if- 

J^ica^ to ferve in omx American Planfiatlos^, 

?oooo / J which .with the ;Freight of Bn§l{ft> 

. Shipping, trading into foreign Parts, beingabove 

I Million and J, makes in all i qi 8000a /#' v 

Which Computation is fufficiently jufti£ed 

by the Cuftoms of the 3 Kingdoms, whpfein- 

trinfick Value are thought to beoear a Mil^tfn 

fcr^Annum^ dz. 600,000/ payable to the 

^ .: King;' 



Kings 1 00, coo/, for the Charges ofCbflcft- 
ihg, &c. 200,000 /. fmugeled by the'Mer- 
dbants, and lioo,o6o /. guinea by the Farmers i 
according to commoa Opinion and Mens Say- 
ings : And this dgreeS ilfo with' that Proportion 
ar Part of the whole Trade of the World, which 

1 have eftipiated the ^Subje(^:s of the King of 
England to be pofleffed of, viz. of about lo of 
45 Millions. 

' 'But the Value of the Frefich Commodities 
brought into England^ (nolwithftanding fome 
currerit Eftittiates,) are not above 1260006/. 
per At^nuM ; and the Value of all they export 
irito all the World beiides,- not above 3 or 4J 
Times aS much ; which Computation alfo a- 
gffeeth well enough with the Account we 'have 
of theCuftoms m France-, fo as France not ex- 
pbrting above \ the Value of whatE/z^/^z/z^doth^^ 
arfd for that all the Commodities oi France (ex- 
cept Wines, .Brandy, Paper, and the firfl: Pat- 
fei-ris and Fathions for Cloaths and Furniture (of 
.which France is the Mint) are imitable by the 
Englijhy and havitig withal more People than 
England^ it follows that the People of £k^/^W, 
. &'c. have Head for Head, thrice as much Fo- 
reJgin^Trade as the People of France 5 and about! 

2 *Parts of () of the Trade of the whole com-- 
merciar World; and about 2 Parts in 7. of all 

'the Shipping: . Notwithftanding all which it i^ 

' ftot to be denied, that the King and fome great 

Men 'of France^ appear more rich and iplen- 

did* than diefe of the Hke Quality in England i 

rr ^ L4 aU 
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all whid> arifcs raApr frpm thcNatuccof theif- 
Government, than from the jntrinfick and na^ 
tural C^ufes of Wealth and Power. ^ 

CHAP. V. 

^Tbafthe Impediments ofEnghnd's Greafnefs are 
but contingent and removable, 

THE firft Impediment of jEw^^Ws Great* 
nefs isj that the Territpries thereunto be- 
longing are too far afuhdcr, and divided by the. 
Sea into many feveral Iflands and Countries \ 
gnd I may %, into io many Kingdoms, aad^ fe- 
veral Qovernments, (i»«;.) there be%rec diftima 
jLegiilative Pov^rers in England, Scotland, and.J&vi 
Undi the which inftead of uniting t<^etber, da 
ofte9 grofs one anothers Intcrefti pikting Bats, 
and Impediments upon one another* Trades, 
not' only as if they weire Foreigners to each o- 
HtviVf but fometimes ae Enemies, 
.; Z, The Iflands of Jerfiy and.GuemJh, and 
. die J/le of. Matty are under Jurifflidtions difrerent 
from thpfe either o^Bngkmdt Scothnd, or in* 
land, - ■' 

3, The Government of NewEn^and (bo A 
civil and ecclefiaftical) doth fodlffS: from that 
QJT his Majefty's other Dominion^ that 'tis \mi 
to fay "^hat may be the Confe(|ueace of it. 

"And the. Government of the. other Plant*. 
tionR dpth alfo differ very muph from anytcrf? 
the reft J althoudi there be not njytj^aUy Jiili* 
^Rtial RcaTons from the Situfttion, Trade, ai^ 



Cwadition of the People, why thcre^Abuia be 

&di Difterences. * ' > 

From all which it comes to pafs, that fmal! 
divided remote Governments being feldom abld 
to defend themfelves, the Burthen of protefting 
of them all, muft lye .upon the chief Kingdoni 
Eugland*, and fo all the fmaller Kingdoms and 
Dominions, inftead of being Additions are re^ 
ally Diminutions; but the fame is remedied/ by 
making two fuch grand Councils, as may equal- 
ly reprefent the whole Empire, one to bd dhbfen 
by the. King, the other by the People. The 
Wealth of a King is threefold, one is the Wealth 
fif.his Subjefts, the fecond is the quota pars of 
his Subjeifts Wealth, given him for the publicli 
JJefence, Hofiour, and Ornament of the People, 
and to manage fuch Undertakings for the com- 
pionGood, as no one or a few private Men ar6 
fufBcient for. 

The third Sort are the quota of the laft-men- 
tioned quota pars^ which the King -may difpofe 
©f as his owri.perfonal Inclination. and Diiere- 
tion ihall diredl him, without Account. ' Now 
it is moft manifeft, thfit the afore-mentioned 
Uiftances and Differences, of Kingdoms and Ju- 
Tifdi(3tions, are great Impediments to all tlie f^id 
federal Sorts of Wealth, as may be feeh in thp 
following Particulars* ^ ift, In Cafe bl" War 
3Yith Foreign Nations, England commonly bear- 
ifeth the whole Burthen, and Charge, wliereby 
Bjaoy Ui England are utterly undone. 
• # . . "* 
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2dly, England fometknes prohibiting the 
Commodities oi Ireland ^siA Scotlandy as of late 
It did the Cattle, Flefli, and Fifli, oi. Ireland, 
did not only make Food, and confequcntly La- 
bour dearer in England^ but alfo hath forced the 
People of Ireland to fetch thofe Commodities 
from France^ Holland^ and other Places, which 
befcM'e was fold them from England^ to the great 
Prejudice of both Nations. 

3dly, It occafions an unneceflary Trouble and 
Charge, in cblledling of Cuftoms, upon Com* 
modities paffing between the (everal Nations. 

4thly, It is a Damage to our Barbadoeiy and 
other American Traders, that the Goods which 
might pafs thence immediately, to feveral Parts 
of the World, and to be fold at moderate Rates, 
muft firft come into England^ and there pay Du- 
ties, and afterwards (if at all) pafs into thofe 
Countries, whither they might have gone ini- 
mediately. 

5thly, The Iflands of Jerfev and Guernf^y 
arc protected at the Charge oxEnglandy nevef- 
thelefs the Labour and Induftry of that People 
(which is very great) redounds moft to the Pro- 
fit of the French. '^ 

6thly, In New England there are vaft Nurri- 
bers of able-bodied J^glijhmeny employed chief- . 
ly in flulbandry, and in the meaneft Part of it, 
(which is breeding of Cattle) whereas Ireland 
would have contained all thofe Perfons, and at 
worft would have afforded them Lands Qn* bet- 
ter Terms than they have them in jimericaiif 

not 
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-^/^ fomc other better Trade withal, than npw 
they can have. * 

V 7tWy, The Inhabitants of the other Planta- 
tions^ although they do indeed plant Commo* 
dities which will not grow fo well in England i 
■yet grafping at naore Land, than will fuffice to 
produce the-faid Exotics in a fufficient Quantity 
to ferve the whole World, they do therein but 
diftradt and confound the EfFedl of their owi 
•Endeavours. ' 

8thly, There h no Doubt that the fame Pco>- 
pie,, far arid wide difperfed, muft fpend nrore 
^4^n their Government and Protection, than 
ifth?' fame living eompadly, and when they have 
.no Occa-fion to de^nd upon the Wind, Wca- 
thf^r, aiid all the Accidents of the Sea; 
/« A fecond- Impediment to the Greatnefs of 
'JEngloKdj is the different underftanding of fc- 
wral Aiaterjal Points, viz. Of the King's Prero- 
^gative, Privileges of Parliament, the obfcure 
'l^i&rences betW|3en Law and Equity ; as alfo 
between civil and ecclefiaftical Jurifdidlions ; 
JDpubts whether the Kingdom of England h^L^ 
^jPbwer over the Kingdom of Irelandy beiides 
^ the wonderful Paradox that £«g-///2^;^^^ lawful- 
ly fent to fupprefs Rebelfions in Ireland^ fhould 
'after having efFedted the fame, be (as It were) 
•4iisfraaichifed, and lofe that Intereft in the Le- 
^iflativc Powei? which they had in England^ and 
-pay Cuftotnsas Foreigners for all they fpend in 
ir^iandi whither they were fcnt for the Honour 
, W .Benefit of -ES^jfA?;/^* . 
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. The third IwpecUmcotis, Th^t Ireland hd^g ^ 
a conquered Country, and containing. .ftpt/,tbpj 
.Tenth Part as many irijh Natives as there are \ 
^ngJiJJy in both l^in^4pn>s, fbat patur^giid* 
iirm Union is not made, .bftween the Two 
jReople, by Tr^infplantatiws, and pr9|)tQr.tion^ 
able Mixture, £o as there may b? bat » Tenth 
l^art of the Jrijh in Ireland^ arid the f^naeiPro- 
|K>rtion i? England ^ whereby the .Netceffity of 
maintaining an Army in Ireland^ at th« Ex- 
4>ence of a Quarter of the Fj^Js Qf that King- 
.dpm, may be taken away,. . . i . . , , 

The fourth Jmpediipent.iSi jhiatT^xeft in£^ 
land^^ not leyied upon the E^pence, but upon . 
the whole Eftatfe; not qpoA J^nds, ,3tock, *[id 
Labour, but fchififly upon L^i^ stlgne ; and jtji^ 
aaotby any pq^^al and indiSerent Standard* .but* 
ihe cafualPredpmin*iJPy of jp»rjti^5 ^df^osxi: '] 
And moreover, that thdfe Taxes are not. l^icfi , 
with the leaft Tfo^blie. and Charge, but kt x»*t ] 
.to Farmer«3 who alfo let thero, frdm one . to aii- .' 
pther without explicit Knowledge of what Jhey ; 
idp ', but fo as^ in Conclufion, the poor Peopk 1 
j)ay twice as nau'ch as the King receivers.'. : ?. 

The fifth Impediflient is the Inequality cif: 
jShires, Diocefles, Parijhes, Church-Livings^and 
jOther Precin4te, as alfo the Reprefentation of. 
the People in Parliament; all wJuch do hinder ^ 
jthe Operations of Authority m the fame 5^- 
ppr as a Whpel iffegulady made, and exceo- . 
jtrically^ hung, neither moves fo eafily, nor . pcfr / 
forms its Work fo truly, as if the fameiware 
;d«|y framed and poifed. 6thly, 
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'ISij^y^^ WhcAikt k be an Impedilrient^ itfaaf 
the P(mer of nufkiltg: War, and raifib^ Money^ 
bendt inr l^e iameHdftd, nrach may h^ Mdy 
bdt Ikave it td thofe wbo nxay more properly^ 
xfieddlcf whb ftindantiehtal Laws. 

:Node of tbelb Itiq)ediments are natural, bu^ 
did arife as the irr^krity of Bcrildiiiigs do, by* 
fating bntk Fart at one Time, and Pao-t it apo^' 
^erj andbythechangb^oft&eStateoft'bin^^ 
firdm: what they ^erc at the refptS^Pt Thirties* 
when the Praftices we compkin of were fir» 
admitted, and perhaps, are but die Wtfrpings of 
Time, from the Reditude of the firft Inftitu- 
t^n.' . . : \ 

As theie Impediments are contingent, fi> they, 
are alfb reriioveable 3 for may not the Land of 
faperfluouV Territories be fold, and the People 
with thfeir Moveables brought away ? Maiy fid( 
the Englijh in the Jmerican Plantations (whd 
plant Tobacco^ Sdgar, &r,) compute what Land* 
will ferve their Turn, and then contra^ theif 
Habitations to that Proportion, both for Q«aiw^ 
tityand Qj^lity ? As for the People oi Nm 
' EffgkAdj I can but wifh they were tranfplsmted 
kjto Old England^ or J^eland^ (according to Pfo^ 
pofals of thcflr own, made within this 20 Years^ 
although they were allowed more Liberty ofi 
Cbrifcifencc, tiian tkey allow one another. 

May not the three Kingdortis be united into 

'ovkj and equally reprefented in ParliameMT^ 

Migl^C riot thfe feveral Species of tile King's? 

^ul^cif^s be eqiially mixed dn their Habitations? 

Might 
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W^t not the Pariihes and odier P^cciadd; ^ 
1)elter ^qualizpd ? Might ntft.Jurifdidions land' 
FiietenGes pf Power, be detemiined and afcer- 
tained ? Might not the Taxes be equally' a^* 
lotted, and dire&ly applied to thdr ultimate 
Ufe ? Might not Diflenters in Religion be in- 
dulgp(f, they paying for a competent Forn to 
ktfcpthe publick Peace ?^ I humbly, venture tt> 
fky all thefe Things may be done, if it be ib* 
thought fit by the Sovereign Povirer, becaufe the 
like hath often been done already, at feveral 
places and Times. 

' /C H A P, VL . ' ' 

^at the Power and Wealth ofEnghndykaiiiffif-^ 
creafed this laji forty Tears. . ^ , j. 

IT is hot much to be doubted, but that difc ^ 
Territories under the King's Dominions havft 
increafed ; forafmuch as New Et^lmdj FirginiJ^y 
BarbadoeSy and Jamaica^ Tangier ^ and BofhA^^ 
have fince that Time, been either idded to hfe- 
Majefty's Territories, or improved from a dtf-^ 
fert Condition, to abound with People, Bidd- 
ings, Shipping, and the Producftidn of many ufe- 
fuieommoditiei. And as for the Land of jS«^' 
!and, Scotland^ and Ireland, as it is not Icfs in 
Quantity than it was forty Years fince, fo it Js^ 
nianifefi; that by Reafbn of the draining of Pens, 
watering of dry Grounds, improving of Forrefjfs^ 
and Commons, making of heathy and barren 
Qrounds to bear Saintfoyne and Clover-^^^$^i 
r mpliof a* 
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lajieUoratii^ and multiplying fevera! Sorts cif 
.J^'ruits, and Garden-ftuff, making fome RiTccst 
f^vipiMj ^c. I fay it is manifeft, that die 
I^and in its prefent Condition, is able to bear 
naore Proviiion and Commodities, than it was 
forty Years ago. 

adly, Althp' the People in Enghmd^ Scotiandi 
and i>v^W, which have extraordinarily perilled 
by the Plague and Sword, within this laft forty 
Years, do amount to about 300000, above 
what have died in the ordinary Way ; yet l^ 
ordinary Increafe by Generation of lo Millions^ 
which doubles in two hundred Years, as hath 
been Ihewi^ by^ the Obfervators upon the Bilk 
of Mortality, may in forty Years (which is a 
fifth 1?art of the fame Time) have increa&dooe 
fifth Part of the whole Number, or two Millim 
ens. Where note by the Way, that the Acn 
Sfi&on of Negroes to the American Plantations 
(being all Mtn of great Labour and little T^x^ 
pence) is not inconfiderable ; befides it is hopd^ 
that New England^ where few or no Wom^ii 
.are barren, and moft have many Children, and 
yyJhere People live long, and healthfully, hath 
produced an Increafc of as many People as wctia 
deilroyed in the late Tumults in Ireland. 
.. As for Houiing, the Streets of L<^kion itfelf 
fpeajks it» I conceive it is double in Value iti 
il^t Cityj ito what it was forty Years fince ; an4 
,i^ tlpuj5n|; in the Country, they have incrdafiad 
,«^; /^iW^4/l?/?, Tar mouthy Norwich^ Exeter ^ Fortf^ 
fSWtb^Cmves^ Dublin^ Kwfale, Lo^idgn Jerry ymd 



Olef'aine m Irelani^ far beyond the Proportioil 
of what I cafn. learn have been dilapidated in 
other Places. For in jfi^^ij;^// where the Ruin 
i?ra8 greateft, the Houfing. (taking all together) 
is now inore valuable than forty Years ago, nof 
is this to be doubted, fince Houfing is now 
more fplendid than in thofe Days, and the 
Number of Dwellers is increafed by near one 
fifth Part 5 as in the laft Paragraph is fet forth* 
As for Shipping, his Majefty*s Navy is now 
triple, or quadruple, to what it was forty Years 
fince, and before the Sovereign was built 5 the 
Shipping trading to Newcaftle^ wl^ich are now 
about eighty thoufahd Tons, could not be then 
above a Qiiarter of that Quantity, Firft, be- 
caufe the City oi London \^ doubled. 2. Becaufc 
the Ufe of Coals is alfo at leaft doubled, be-^ 
eaufe they were heretofore feldom Mitd. in 
Chambers, as now they are, nor were there. fo 
many Bricks burned with them as of late, no^ 
did the Country on both Sides the IToamesmstko, 
ufe of them as now. Befides there are em- 
ployed in the Guiney and American Trade a* 
bove Forty thoufand Ton of Shipping per An^ 
nunii which Trade in thofe Days was incon* 
iiderable. T|ie Quantity of Wines imported, 
was not near fo much as now 5 and to be fhort^ 
the Cuftoms upon imported And exported Com* 
modities, did not then yield- a third Part of the 
prefent Value ; which fhews that not only Ship*- 
ping, butt Trade itfelf hath increafed fomewhat 
near that Proportion. • .' 
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As to Money, the Intereft thereof was with- 
in this fifty Years at lo /. per Cent, forty Years 
ago at 8 L and now at 6 /. no Thanks to any 
Laws which have been made to that Purpoffe, 
forafmuch as thofe who can give good Security, 
may now have it at lefe : But the natural Fall 
of Intereft, is the EfFed of the Increafe of 
Money. 

Moreover if rented Lands and Houfes have 
increafed; and if Trade hath increafed alfo, it 
is certain that Money which payeth thofe Rents, 
and driveth on Trade, muft have increafed 
alfo. 

Laftly, I leave it to the Confideration of all 
Qbfervers, whether the Number and Splendor 
of Coaches, Equipage, and Houfhold Furniture, 
hath not increafed fince that Time ; to fay no-*, 
thing of the Poftage of Letters, which have in- 
creafed from one to twenty, which argues the 
Jncreafe of Bufinefsand Negotiation. I misht 
^dd that his Majefty's Revenue is near tripled, 
and therefore the Means to pay, and bear the 
fame, have increafed alfo. 



M CHAP. 
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C H A P. VII. 

That one tenth Part of the whole Expence of the 
King of England' J SuijeStSi is fufficient to 
maintain one hundred ihoufand Footy forty 
Tboufand Horfe^ and forty Thoufand Men at 
Sea I and defray all other Charges of the Go^ 
vemment^ both ordinary and extraordinary^ if 

- the fame were regularly taxed and raifed. 

f'TT'O clear this Point, we are to find out 
r X what is the middle Expence of each 
Head in the King's Dominions, between thp 
higheft and the loweft ; to which I fay it is 
not probably lefs than the Expence of a La- 
bourer, who earneth about 8^. perDzy; ftw 
the Wages of fuch a Man is 4 s. per Week 
without Viftuals; or 2 j. with it; wherefore 
the Value of his Viduals is 2 j. per Week, or 
5 /. 4 J. per Annum : Now the Value of Cloath^ 
cannot be lefs than the Wages given to th? 
pooreft Maid-Servant in the Country, which ;§ 
30 s. per Annumy nor can the Charge of all 0?^ 
ther Neccffaries be lefs than 6 /. per Annum 
more ; wherefore the whole Charge is 7 /. 10 S4 
It is not likely that this Difcourfe will fall 
into the Hands of any that live at 7 /. per An:-* 
num^ and therefore fuch will wonder at this 
Suppofition : But if they confider how much 
the Number of the Poor, and their Children, is 
greater than that of the Rich j although the 
perfonal Expence of fome rich Men fljould \x 
... twent 
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twenty Times more than that of a Laboilr6r j 
yet the Expence of the Labourer above-men-* 
tioned may well enough ftand for the Standa^ 
of the Expence of the whole Mafs of Mali- 
kind. 

Now if the Expence of each Man, otic with 
another, be 7 /. per Annum^ and if the Numbei* 
of the King's Subjeifts be ten Millions, then th^ 
tenth Part of the whole Expence will be fevca 
Millions ; but about five Millions, or a very 
little more, will amount to one Year's Pay for 
one htindrcd thoufand Foot, forty thoufand 
Hbrfe, and forty thoufand Men at Sea, Winter 
^d Summer ; which can rarely be ncceiiary. 
And the ordinary Charge of the Government, in 
Times of deep and ferene Peace, was not Gx, 
hundred thoufand Pound per Annum. 

Where \ People thrive, there the Income is 
greater than the Expence, and confequently thtf 
tenth Part of the Expence is not a tenth Part 
of the Income ; now for Men to pay a Tenth 
of their Expence, in a Time of the greateft Exi^ 
gency, (for fuch it muft be when fo great 
Forces are requifite) can be no Hardfliipj much 
lefs a deplorable Condition ; for to bear the tenth 
Parti a Man needs fpend but a twentieth Part 
lefs, and labour a twentieth Part more, or half 
an Hour per Diem e;xtraordinary, both which, 
within common Experience; are very toltr^le; 
there being very few in England who do not 
cat by a twentieth Part more than' does them 
good ; and what Mifery were it, inftead of 
M 2 wear* 
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wearing Cloth of zos.per Yard, to be content* 
cd with that of 19 J. few Men having Skill e- 
nough to difcern the Difference. 
. Mimpranduniy That all this while I fuppofe 
that all of thefe ten Millions of People are obe- 
dient to theif Sovereign, and within the Reach 
of his Power ; for as Things are otherwife, fe 
the Calculation muft be varied. 

CHAP. VIIL 

^at there are /pare Hands enough among the 

King ^"England'j Subjel^lsy to earn two Milr 

Horn per Annum more than tbey now do ; and> 

. that there are alfo Employments ready ^ proper y^ 

andfufficienty for that Purpofe. 

TO prove this Point we muft enquire, hcM 
much all the People could earn, if they 
* were difpofed or neceflitated to labour, and had 
Work whereupon to employ themfelves ; and 
compare that Sum with that of the total E^*- 
pence above mentioned, dedufting the Rents 
and Profits of their Land and Stock, which,^ 
properly fpeaking, faveth fo much Labour. 
Now the Proceed of the faid Lands and Stock 
in the Countries, is about three Parts of feven 
(pf the whole Expence ; fo as where the Ex- 
pence is feventy Millions, the Rent of theLand> 
and the Profit of all the perfonal Eftate, Intereft 
^f Money, &c. muft be about thirty Millions ; 
and confequently, the Value of the Labour forty 
Millions, that is 4 L per Hc^d. 

But 
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But it is to b? noted. That about a QuartcL" 
of the Mafs of Mankind are Children, Malefe 
and Females, under feven Years old, from whom 
•little Labour is to be expedted. It is alfo to be 
noted, that about another tenth Part of th6 
whole People are fuch as, by Reafon of their 
great Eftates, Titles, Dignities, Offices, and 
Profeffions, are exempt from that Kind of La- 
bour Wc now fpeak of; their Bufinefs being, or 
pught to be, to govern, regulate, and dire(9: the 
X-^abours and Actions of others. So that of ten 
Millions, there may be about fix ]yiilHons and 
an- half, which (if Need require) might a6tu- 
aily labour: And of thefe fome might earn j s. 
iper Week, fome 5 s, and fome 7;. That is, aH 
of them might earn 5 s. per Week at a Mediv 
wxi one with another j or at leaft 10 Lptr An-- 
mwtj (allowing for Sicknefs, and other" Acci^ 
dSnts;) whereby the whole might earn fixty 
fivei Millions per Annum^ that is twenty five 
more than the Expence. 
. The Author of the State of England fays 
that the Children of Norwich^ between fix and 
fixteen Years old, do earn 12000 /. per Annum^ 
more than they fpend. Now forafmuch as the 
People of Norwich are a three hundredth Part 
of all the People of England^ as appears by the 
Accompts of the Hearth-money, and about a 
five hundredth Part of all the King's Subjedls 
throughout the World j it follows that all his 
l^ajefty's Subjeds between fix and fixtesn Years 
M 3 old 
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old, ipay earn five MMons ff(r jimum more, 
than they fpend* 

Again, forafmuch as the Number of People 
above fixteen Years old, are double the Number 
of thofe between fix and fixteen, and that each 
of the Men QSin earn double to each of the ChiU 
dren j it is plain that if the Men and Children 
ijvery v^her? did work as they dp in Norwich, 
they plight earn twenty five Millions per jin^- 
num more thaji they fpend; which EilinKite^ 
^rpupcjed upon Matter of Fad and Elxperience, 
agrees with the former. 

Although as hath been proved, t^^^^^Pegp^ 
of England do thrive, and that it is poffiJb^Ie 
tjicy might fuperluprate twenty five Milliohs 
per Jmum ; yet it is manifeft that they do not, 
por twi?nty three, which is lefs by the two Mil-^ 
}ions her^ meant ; for if they did fuperlucrate 
twenty three Millions, then in about five ^ or 
fa Years Tijne, the whole Stock and perfqnal 
Eftatc of the Nation would be doubled, wtich 
J wifli were true, but find no Manner of Rea- 
foii to believe j wherefore if they can fuperlu-p 
•crate twenty five, but do not aftuall fuperlu-r 
crate twenty three, nor twenty, nor ten, nor 
perhaps ijve, I have then proved what was 
propounded j wp. That there are fpare Hands 
among the King-s Subjeds to earn, at Icaft^ two 
^lillions more than they do. 

3ut to fpeak a little more particularly cop-r 
gerr^ing thjs Matt?r, Jt is tg b? noted, that 

\ • fines 
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fihiit di^ Fire oi London, there wks earned m 
^ur Years by Tradefmen (relating to Building 
'dflily) the Sum of four Millions; viz. one Mil- 
■JBttn .per ^uum^ without leffening any other 
^ort of Work, Labour, or Manufadure, which 
was ufually done in any other four Years before 
•tfie faid Occafion. But if the Tradefmen re- 
lating to Building only, and fuch of them only 
as wrought in and about London^ could do one 
Million worth of Work extraordinary; I think 
that from thence, and from what hath been faid 
before, all the reft of the fpare Hands mi^ very 
Hhre^U double the fame, which is as much as^\vas 
propouiidcd. 

Now if there were fpare Hands to fuperlu- 
crat6 Millions uponMillions, they fignify nothing 
^nlefs there were Employment for them; and 
may as well follow their Pleafures and Specu- 
; lations as labour to no Purpofe; therefore the 
more material Point is, to prove that there is 
two Millions Worth of Work to be done, 
which at prefcpt the King's Subjedls do negleft. 

For the Proof of thiis there need little more 
to be done, than to compute i. How much 
Money is paid by the King 6£ England's Sub- 
jects to Foreigners for Freight of Shipping. 2. 
How much the Hollanders gain by their Fifliing 
Trade pradtifcd upon our Seas, 3. What the 
Value is of all the Conunodities imported into 
and fpent in England^ which might by Dili- 
gence be produced and manufadured here. To 
M 4 make 
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make fhoft of this Matter, upon Perofal of the 
moft authentick Accompts relating to tbefe fe^t 
veral Particulars, I affirm that the fame amount- 
eth to above five Millions, whereas I propoumlr: 
ed but two Millions, . . 

For a further Proof whereof Mr. San^> 
Fortry in his ingenious Difcourfe of Trade, ex-; 
hibits the Particulars, wherein it appears, diat. 
the Goods imported out of jpr^w^ only, amount 
, yearly to two Millions fix hundred thoufand. 
Pounds. And I affirm, that the Wine, Papcr». 
Cork, Rofin, Capers, and a few other Com-^l 
modities which England cznaot produce^.donot 
amount to one fifth Part of the faid Stirau 
From whence it follows, that (if Mr. Fortry^ 
hath not erred) the two Millions here m^w 
tioned niay arife firom France alone ; and conn 
fequently five or fix Millions firom all thethreo 
Heads lafi: above fpecified. 

C H A P. IX. 

nat there is Money fufficient to drive the Trade 
' • of the Nation. 

SINCE his Majefty's happy Reftauration, it 
was thought fit to call in, and new coin, 
the Money which was made in the Times of 
Ufurpation. Now it was obferved by the ge- 
neral Cohfent of Caihiers, that the faid Money 
(being by frequent Revolutions well mixed with 

old) 
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old) was about a fcvcnth Part thereof; and' 
that the faid Money being called in, was about 
Eight hundred thoufand Pounds, and confer* 
quently the Whole five Millions fix hundred 
thoufand Pound. Whereby it is probable that 
(fome Allowance being given for hoarded Mo- 
ney) the whole Cafti of England was then 
about fix Millions, which I conceive is fuffi- 
ci«nt to drive the Trade oi England^ not doubf* 
ing but the reft of his Majcfty's Dominions 
have the like Means to do the fame re- 
Ipefii^ely. 

• If there be fix Millions of Souls in Eng-^ 
iMdy and that each fpendetfh 7 /. per jinnum^ 
then the whole Expence is forty two Millions, 
or about Eight hundred thoufand Pound per 
Week ; and confcquently, if every Man did 
pay his Expence weekly, and that the Money 
could circulate within the Compafs of a Week, 
then lefs than one Million would anfwer the 
Ends propofed. But forafmuch as the Rents 
of the Lands in England (which are paid half- 
yearly) are eight Millions per Annum^ there 
muft be four Millions to pay them- And for- 
afmuch as the Rent of the Houfing of England^ 
paid quarterly, are worth about four Million$ 
per Annum y ther^ needs but one Million to 
pby the faid Rents ; wherefore fix Millions be- 
ing enough to make good the three Sorts of 
Circulations above mentioned, I. conceive what 
was propofed is competently proved, at leaft 

until 
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4iritil fixnething better be advanced to the coiir 
(rary* 

C H A P. X. 

^at the King of England^ SubjeSis have Sto^ 
competent and convenient to drive the Trade of 
the whole commercial World. 

NO W for the further Encouragement of 
Trade, as we have fhewn that there is 
Money chough in England to manage the Af- 
fairs thereof 5 fo v^re fhall now offer to 6onfi- 
deration, whether ,there be not a competent arid 
convenient Stock to drive the Ttade of tlte 
whole commercial World. To which Purpofe 
it is to be remember'd, that all the Commodities 
yearly exported out of every Part of the laft 
mentioned World, may be boiight for forty five 
Millions ; and that the Shipping employed, hi 
tht fame World are not worth above fifteeh 
Millions niore, and confequently, that fixty 
Millions at moft, would drive the whole Trade 
above mention^, without any Truft at all. 
But forafmuch as the Growers of Commodities 
do commonly truft them to fuch Merchants i>t 
FaSors as are worth but fuch a Part of the full 
Value of their Commodities as may poffibly be 
loft upon the Sale of them, whereas Gain is ra- 
ther to be expeded ; it follows that lefs than a 
Stock of Sixty Millions, nay lefs than Half of 
the fame Sum, is fufEcient to drive the Trade 

above 
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above mentioned: It being well known tl£tt 
any Tradefman of good Reputation, worth 
Five hundred Pounds, will be trufted with 
above One thouiand Pounds Worth ofCom- 
. modities : Wherefore lefs than thirty Millions 
will fufEce for the faid Purpofe ; of which ' 
Sum the Coin, Shipping, and Stock, already in 
Trade, do at leaft make one Half. 

And it hath been fhewn how by the Polkgr 

of a Bank, any Sum of Money may be made 

equivalent in Trade, unto near double of the 

fkmt'y by all which it fcems, that even atprc- 

jfent much is not wanting to perform what is 

.propounded. But fuppofc twenty Millions or 

.more were wanting, it is not improbable, that 

,fince the Generality of Gentlemen, and fome 

rJMoblemen, do put their younger Sons to Mer* 

chandize, tbey will fee it reafonable, as they in- 

creafe in the Number of Merchants, fo to in- 

<rcrea& the Magnitude of Trade, apd confe- 

v^^ently to increafe Stock ; which may efFeSu- 

..ftlly be done by imbanking twenty Millions 

^; Worth of Land, not being above a Sixth or 

^i^eventh of the whole Territory of England^ 

,,(that is to fay) by making a Fund of fuch Va- 

rlue, to be Security for all Commodities bought 

,9nd fold upon the Accompt of the univerfal 

. T^side here mentioned. 

And thus it having appeared, that England 

; haying in it as much Land, like Holland and Zea-^ 

ifind^ as the £iid two Provinces do thcmfelves 

con-p 
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^ootaui) with Abundance of pther Land not in- 
convenient for Trade, and that there, are fpar^. 
Hands enough to earn ;nj?ny Millions of Mo- 
ney more than they now do, and that there i$ 
alio Employment to earn feveral Millions (c- 
ven from the Confumption rof England itfelf ) 
it follows from thence, and from what hath 
been faid in the laft Paragraph, about ,cnlarg- 
ing of Stock both pf Money and Land, that 
it is not an impoffible, nay a very feafjble Matter, 
for the King of England's Subjects to gain the 
univerial Trade of the whole commercial 
World. . : • . 

. Nor is it unfeafonable to intimate this .Mfith 
ttXy forafmuch as the younger Brothers of the 
good Families of England cannot otherwife be 

grovided for, fo as to live according to their 
irth and Breeding : For if the Lands of Eng- 
land are worth eight Millions per Annuniy then 
there bt at a Medium about ten thoufaad 
Families of about 800 /. per Annum ; in each 
of which, one with another, we may fuppofe 
there is a younger Brother, whom lefs than. ^ 
two or three hundred Pounds per Annum will 
nop maintain fuitable to his Relations : Now J[, 
fay that neither the Offices at Court^ . nor 
Commands in our ordinary Army and Navy, 
nor Church Prefernientg, nor tlic ufual Gains 
by the Profeffion of the Law and Phyfick, 
nor the Employments under Noblemen and 
Prelates, will, all of them put' together, fur- 

ni(h 
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nkSi Livdyhoods of above Joo /. per At^mt^ 
to three Thoufand of the faid ten Thoufand 
3rottftger Brothers: Wherefore it remains that 
Trade alofle muft fupply the reft. Biit if 
the faid feven thoufaiid Gentlemen be applied 
to Trade, without increafing of Trade, or if 
we hope to increafe Trade without increafing 
of Slock, which for ought appears is only to 
be done by imbanking a due Proportion of 
Lands, and Money, we muft neceflarily be 
difappointed. Where note, that felling of 
Lands to Foreigners for Gold and Silver, 
would inlarge the Stock of the Kingdom. 
Whereas doing the fame between one another^ 
doth effeft nothing: For he that turneth all 
his Land into Money,, difpofes himfelf for 
Trade; and he that parteth with his Money 
for Land, doth the contrary: But to fell 
Land to Foreigners, increafeth both Money 
and People, and cgnfequently Trade. Where- 
fore it is to be thought, that when the Laws 
denying Strangers to purchafe, and not per- 
mitting them to trade, without paying ex- 
ordinary Duties, were made; that then the 
publick State of Things, and Intereft of the 
Nation were far different from what they now 
are. 

Having handled thefe ten principal Conclu- 
fions, I might go on with others ad infinitum ; 
but what hath been already faid I look upon as 
fufficient to fliew what I mean by Political 

Aritlh 
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^jfrifhmetkki and to (hew thcUfes of knowing 
the true State of the People, Land, Stock, Trade, 
&c. 2. That theKing'sSubjeds are not in fo 
bad a Condition as difcontented Men woukl 
make them. ' 3. To (hew the great EfFddt of 
Unity, Induftry, and Obedience, in Order to 
the common Safety, and each M«o'^ paFtlcular 
Happinefs^ 
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DlSL.Halley publifhed in Iht Phihfopbical 
7'ranfaSlions, N^ 196. an Eflay con- 
cerning the Valuation of Lives ; it was 
partly built upon five Years Obfcrvation of the 
Bills of Mortality taken at Breflaw^ the Capital 
of Silefiay and partly on his own Calcula- 
tion. 

Altho* he had thereby confirmed the great 
Opinion which the World entertained of his 
Skill and Sagacity, yet he was fenfible, that 
his Tables and Calculations were fufoeptible of 
farther Improvements^ of this he cxprefs'd his 
Senfe, in the following Words s Were ibis 
Calculus founded on the Experience of a ve- 
ry great Number of Tears ^ it ,*would very well 
be worth the iihiley to think of Methods to fa^ 
(ilitate the Computation of two^ tbr^e, or mtfre 
hives. V 

From 
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From whence it appears, that the Tabic of 
Obfervations being only the Refult of a few 
Years Experience, it was not fo entirely to 
be depended upon, as to make it the Foun- 
dation of a fix'd and unalterable Valuation 
of Annuities on Lives ; and that even admit- 
ing fuch a Table could be obtained, as might 
be grounded on the Experience of a great 
Number of Years, iliil the Method of apply- 
ing it to the Valuation of fcveral Lives, would 
be extremely laborious, confidering the vad 
Number of Operations, that would be rfequi- 
fite to combine every Year of each Life with 
every Year of all the other Lives. 

The Subjefl of Annuities on Lives, had 
been long neglefted by me, partly prevented 
by other Studies, partly wanting thd neceflary 
means to treat of it as it deferved : But two 
or three Years after the Publication of the 
fiift Edition of my DoSirine of Chances, I 
took the Subgeca into confidcration ; and con- 
Aiking Dr. Haltey*s Table of Obfervations, I 
found thjft the Decrements of Life, for con- 
fiderable Intervals of Time, were in Arithme- 
tic Progreffion ; for Inftance, out of 646 
Perfons of twelve Years pf Age, there remain 
640 after one Year ; 634 after two Years ; 
628, 622, 616, 610, 604, 598, 592, 586, 
jfter 3, 4, 5, 6, 7, 8, 9, 10 Years refpec- 
tively, the common DifFerenee of thofe Num- 
bers being 6. 

Exa- 



PRE PACE. it 

Examining afterwards other Gafe^, I found 
that the I>ecremcttts of Life for fcveral Years 
^?rterc ftill in Arithmetie Pirogreflion; which, 
may be Oblferved from the Age of 54, l6 the 
Afb of 71, where the Difference for 17 Years 
together^ is cdnftantly lo, 

A&tt having thoroughly eiartiiHed die Ta- 
bles of Obfervation, and dilfcovered that Pro^ 
pferiy of the JDiecremehts of Life, I was in* 
cHrtbd to compdfe a Table of the Valdes of 
Annuities oh Lives, by keeping clore to thd 
Tables of Obfervatiohj which woiild have 
been dohe with EaCfe, by taking, in the whble 
Extent of Lifej fcveral Intervals whether ecjual 
far unequal : Howfcver, before I undertook thd 
Tafk, 1 tried whit would be the Refult, offup- 
fofing thofe Dfctrements uniform froin the 
Age of TWelvfe ; being iktisfied that the Ex- 
teflfes arifinfg oti ohe fide, #ould be nearly 
c6nnpcnfated by the Defers on the other ; 
th6n comparing my Calculation with that 
of Dn Halky^ I found the Conclufion fo 
very littl* different, that I thought it fupe: flu- 
ous to join together feveral different Rules, 
in ordtr to iompofe a fingle one : I ne-ed not 
take. Notice, that from the Time of Brth to 
the Age of Twelve, the Prbbabllities of Life 
incrcafe, rather than decreafe, which 15 a Rea- 
fon of the apparent IrreguLifity oi the Tables 
in the beginning. 

a Another 
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Another thing ;was ' neceflary t6 toy Cal- • 
culation, which was, to fuppofc the Extent 
of Life confin'd to a certain Period of Time, 
which I fuppofed to be at 86 : 'What induced 
me to aflUme that Suppofition was, ift. That 
T>r. Halley terminates his Tables of Obferva- 
tions at the 84**" Year; fbraltho* out of 1000 
Children of one Year of Age, there are twenty, 
who, according to Dr. Hallefs Tables, attain 
to the Age of 84 Years, which Number of 
20, is ioconiiderable, and would ftill have 
been reduced, if the Obfervations had been 
carried two Years farther. 2^. It appears from 
the Tables of Graunt^ who printed the firft 
Edition of his Book above 80 Years ago, that 
out of 100 neW'-born Children, there remain'd 
not one after 8 6 Years 5 this was deduced from 
the Obfervations of feveral Years, both in the 
City and the Country, at a Time when the 
City being lefs populous, there was a greater 
Facility of coming at the Truth, than at pre-r 
fent. 3^. I was farther confirmed in my Hy-^ 
pothefis, by Tables of Ohfervation rnade in 
Switzerland^ about the Beginning of this 
Century, wherein the Limit of Life is placed 
at 86; As for what is alledged, that by fome 
Obfervations of late Years, it appears, that 
Life is carried to 90, 95, and even to |Oo 
Years ; I am no more moved by it, than by 
the Examples of Parr^ or Jenkins^ the firft 
of which lived i^z Years, and the other 167. 

To 



To this may be added, that the Age of pur- 
chafing Annuities for Life, fcldom exceeds 70, 
at which Term, Dr. Halley ends his Tables of 
the Valuation of Lives. 

The greateft Difficulty that occurred to mc 
in this Speculation, was to invent pra<ftical 
Rules that might eafily be applied to the Va- 
luation of feveral Lives ; which, however, was 
happily overcome, the Rules being fo cafy, 
that by the Help of them, more can be pcr- 
form'd in a Quarter of an Hour, than by 
any Method before extant, in a Quarter of a 
Year. 

Since the Publication of my Firft Edition, 
which was in 1724, I made feme Improve- 
ments to it, as may be feem in the Second Edir^ 
tion of my DoSirine of Chances ; btit this Edi- 
tion of Annuities has many Advantages over the 
former, and that in refped to the Difpofition of 
the Precepts, the Concifenefs of the Rules, the 
Multiplicity of Problems, and Ufcfulnefs of the 
Tables I have invented. 

Before I make an End of this Preface, I think 
it proper to obferve, that altho' I have given 
Rules for finding the Value of Annuities for 
any Rate of Intereft, yet I have confined my- 
felf in my Tables, to the feveral Rates of 4, 
5 and 6 per Cent, which may be interpreted, 
as if I thought reafonable^ that when Land 
•f fcarce 
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fcarae produces three and a half ^^r Cent, and 
Sooth-Sea Annuities barely that Interell, yet 
the Purchafer of an Annuity fhould make 
4 per Cent, or above 3 but thofe Cafc8 can 
hardly admit of Comparifon,. it being well 
known, that Land in Fee-fimplc, procures to 
the Ptoprietor Credit^ Honour, Reputation, 
and other Advantages, in confideration of 
which, he is contented with a fmaller Income. 
As to the Value oi South-Sea Annuities, it 
has its Foundation on the PuiK^ualit}; of Pay- 
ments, and on a Parliamentary Security ^ but 
Annuities on Lives, have not the former Se« 
curity, and feldom the latter. 
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L IV E S. 

^E F o R E I come to the Solu- 
tion of Queftions on Lives, 
it will be necefTary to ex- 
„^^^,^^—-^.„ plain the Meaning of fome 
Words \vhich I fliall often have occa- 
iion to mention. 

I *'. Supposing the Prohahilitses of 
Life to decreafe in Arithmetie Pro- 
greflion in fuch manner, as that fuppo- 
iing, for Inttance, 36 Perfons each of 

B the 




2 (^Annuities 

the Age of 50, if after one Year ex- 
pired there remains but 35, after two 
34, after three 33, and fo on; it is 
very plain that fuch Lives would necef- 
farily be extinft in 36 Years, and that 
therefore the Probabilities of living i, 
2, 3, 4, 5, ^c. Years from this Age 
of 50 would fitly be reprefented by the 

Fraaionsjf. | g, |. % Sfc. which 

decreafe in Arithmetic Progreffion. 

I will not fay that the Decrements 
of Life are precifely in that Proportion, 
ftill comparing that Hypothefis with 
the Table of Dr. Halley^ from the Ob- 
fervations made at Brejlaw^ they will 
be found to be exceedingly approach- 
ing. ■ 

' 2^i I call that the Complement of 
Life^ which remains from the Age 
given, to the Time of the Extinction 
oFLife, which will be at 86, accord- 
ing to our Hypothefis. Thus fiippo- 
fing an Age of 50, becaufe the DifTe- 
rence between 50 and 86 is 36, I call 
.36 the Complement of Life, 

3'. 



Off h IV E S, 3 

3<^; I call that the Rafe of Interefty 
which is properly the Amount of one 
Pound, put out at Intereft for one 
Year, otherwife one Pound joined with, 
the Intereft it produces in one Year ; 
thus fuppofing Intereft at 5 per Cent, 
the Intereft of 1 /. would be 0.05, 
which being joined to the Principal i, 
produces 1.05, which is what I call 
the Rate of Interefi, 

Problem I. 

Suppofing the Probabilities of Life 
to decreafe in Arithmetic ProgreJ^ion^ 
to find the Value of an Annuity upon a 
Life of an Age given. 

Solution. 
Let the Rent or Annuity be fup- 
pofed =i| the Rate of Intereft =r, 
the Complement of Life == «, the Va- 
lue of an Annuity certain to continue 
during n Years s= P, then will the 

I— Ip 
Value of the Life be -7—-, which is 
thus exprefled in Words at length j 

Take the Value of an Annuity cer- 
tain forfo many Tears^ as are denoted 

B 2 by 
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hy the Complement . of Life ; multiply 
this Value by the Rate of Inter ejiy and 
divide tbg ProduSl by the Complement 
ef Lifej then let the patient befuh- 
traSled from Unity ^ and let the Re- 
mainder be divided by the Intereft of 
I 1. then this laji ^otient luill exprefs 
the Value of an Annuity for the Age 
given. 

Thus fuppofe it were required to 
find the prefent Value of an Annuity 
of I /. for an Age of 50, Intereft be- 
ing at 5 per Cenl. 

The Q)mplement of Life being 
36, let the Value of an Annuity cer- 
tain, according to the given Rate of In- 
tereft, be taken out of the Tables an- 
nexed to this Book, this Value will be 
found to be 16.5468. 

Let this Value be multiplied • by 
the Rate of Intereft 1.05, the Produ<^ 
will be 17.3741. 

Let this Produd be divided by the 
Complement of Life, viz. by 36, the 
Quotient will be 0.04826. 

Sub- 



Subtract this Quotient from U- 
nity, the Remainder will be 0.5174. 

Lastly, divide this Quotient by 
the Intereft of i /. uz. by 0.05, and 
the new Quotient will be 10.35 ; which 
will exprefs the Value of an Annuity 
of I /. or how many Years Purchafe 
the faid Life of 50 is worth. 

A N D in the fame manner, if Intereft 
of Money was at 6 per Cent, an Annu- 
ity upon an Age of 50, would be 
found worth g.49 Years Purchale. 

B u T as Lhave annexed to thisTrea- 
tife the Values of Annuities for an In- 
tereft of 4, 5, and 6 per Cent, it will 
not beneceflaryto calculate thofe Cafes, 
but fuch only as require a Rate of In- 
tereft higher or lower, or intermedi- 
ate ; which will feldom happen, but in 
cafe it does, the Rule may eafily be 
applied. 

Problem If. 

The Values of two fingle Lives 
being given, to find the Value of an 
Annuity granted for the Time of their 
joint continuance. 

So- 
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SOLUTIONI 

Let Af he the Value of one Life, 
P the Value of the other, r the Rate 
of Intereft ; then the Value of an An- 
nuity upon the two joint Lives will be 

in Words thus ; 



Jd-i-P—r—iMPi 

Multiply together the Values of the 
two Livesy and referve the ProduSi. 

Let that ProduB he again multi- 
plied by the Inter efi of i\. and let that 
new ProduB be fuhtraBed from the Sum 
of the Values of the Lives^ and referve 
the Remainder. 

Divide the firfl ^antity referved 
by the fecond^ ami the ^otient will ex- 
Prefs the Value of the two joint Lives. 

Thus, fuppofing one Life of 40 
Years of Age, the other of 50, and In- 
tereft at 5 per Cent, The Value of the 
firft Life will be found in the Tables 
to be 11.83, the Value of the fecond 
10.35, the ?rodu^ will be 122.4405) 
which Produd muft be refenred. 

MuL- 



•'^ 



d/? L I V E s. 7 

Multiply this again by the In- 
tereft of i /. viz. by 0.05, and this 
new Produft will be 6.122025. 

This new Produd: being fubtrad- 
ed from the Sum of the Lives, which 
is 22.18, the Remainder will be 
16.057975, and this is the fecond 
Quantity referved. 

Now dividing the firft Quantity 
referved by the fecond, the Quotient 
will be 7.62 nearly ; and this expreffes 
the Values of the two joint Lives. 

I p the Lives are equal, the Canon 
for the Value of the joint Lives will be 

fhortened and be reduced to — — ^.j 

2—r--iXM 

which in words may be thus exprefTed; 

Take the Value of one Life^ and re^ 
ferve that Value. 

Multiply this Value by the Interefl 
of 1 1, and then fuhtraEl the ProduEi 
from the Number 2, and rejerve . the 
Remainder. 

Divide the jirfl i^uantity referved 
by thefecondy and the ^otient will ex^ 
prefs the Value of the two equal joint 
JLives. Thus. 
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Thus, fuppofingeach Life to be 45 
Years of Age, and Intcreft at ^ per 
Cent. 

The Value of one Life will be 
found to be ii.f4, the firft Quantity 
refervcd. 

This being multiplied by 0.05 the 
Intereft of i /. the Produd will be 

This Produft being fobtra^ed from 
the Number 2, the Remainder will be 
1.443, ^^ fecond Quantity rdervcd. 

Divide the firft Quantity referred 
viz. 1 1. 14 ; by the fecond, viz. 1.443, 
and the Quotient 7.72 will be the Va- 
lue of the two joint Lives, each of 45 
Years of Age. 

Problem III. 

'Ihe Values of three Jingle Lives be- 
ing given^ to find the Value ofanAn^ 
nuity for the Time of their joint conti- 
nuance. 

Solution. 
Let M, P, .^ be the refpeaive 
Values of the fingle Lives, then the 

Values 
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Value of the three joint Lives will be 

to r^refent the Intereft of i /. ia 
Words thus ; 

Multiply the Values of the Jingle 
Lives together^ and referve the Pro" 
duB. 

Let that ProduSi he multiplied again 
by the Intereft ofi\. and let the Dottle 
of that new ProduSl befubtraBedfrMi 
the Sum of thefeveral ProduSls of the 
Lives taken two and twoy and referve 
the Remainder. 

Divide the firft ^antity referoed 
by tbefecondi and the ^otient will be 
the Value of the three joint Lives, 

Thus, fuppofing one Life to be 
worth 1 3 Years Purchafe, the fecond 
14, the third 15, and Intereft at 4 
per Cent ; the Produd of the three 
Lives will be 2730, which being mul- 
tiplied by the Intereft of i /. viz, by 
0.04, the new Produdlwiil be 109.20, 

C whereof 
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whereof the double is 218.40: Now 
the Produd of the firft Life by the fe- 
cond is 182 ; the Produd of the firft 
Life by the third is 195 ; and the 
Produft of the fecond Life by the 
third is 210, the Sum of all which is 
587; from which fubtraftiiig the Num- 
ber 218.40 found above, the Re- 
mainder will be 368.60, by which 
the Produd of the three Lives, viz* 
2730 being divided, the Quotient 7.41 
will be the Value of the three joint 
Lives. 

But if the three Lives were equal, 
the general Expreffion of the Value of 
the joint Lives will be much fhorter, 
for let M reprefent the Value of one 
Life, d the Intereft of i /. then the 
Value of the three joint Lives will be 

- ^^^, in Words thus i 

Take the Value of one Life, and re- 
ferve it^ multiply this Value by the In- 
tereji of i\» md double the Prodi0. 
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SuhtraSi this double ProduEi from 
the Number 3, and referve the Re- 
tnainder. 

Divide the firfi H^antity referved 
by the fecondt and the ^otient will be 
the Value of the three joint Lives, 

Thus, fuppofing three equal Lives 
each^orth J4 YearsPurchafe, referve 
the Number 14. 

Multiply this by 0.04, Intereft 
of I A the Produd will be c.56, which 
being doubled, will be 1.12. 

This being fubtra£bed from the 
Number 3, the Remainder will be 1.88 
which is the fecond Quantity to be re- 
ferved. 

Divide 14 firft Quantity referved 
by the fecond 1.88, and the Quotient 
7.44 will be the Value of the three 
joint Lives. 

From the two laft Examples it ap- 
pears, that in eftimating the Values of 
joint Lives, it would be an Error to 
fuppofe that they might be reduced 

C 2 to 
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to an Equality, by taking a Mean 
I Life betwixt the longeft and fliorteft, 

j for altho' 14 is a Medium betwixt 13 

and 15, yet an Annuity upon thofe 
three joint Lives was found to be 7.41, 
whereas fuppofing them to be each 14 
Years Purchafe, the Value is 7.44 ; it 
is true that the Difference is fo fmall, 
that it might be negleded, yet this a- 
rifes meerly from a near Equality in 
the Lives, for if there had been a grea- 
ter Inequality, the Conclufion would 
have confiderably varied. 

Before I come to the fourth Pro- 
blem, I think it proper to explain the 
Meaning of fome Notations which I 
make ufe of, in order to be as clear 
and concife as I can. 

I denote the Values of an Annuity 
upon two joint Lives, whofe fingle 
Values are M and P by MP, which 
ought carefully to be diftinguifhed 
from the Notation MP ; this laft de- 
noting barely the Produd of one Va- 
lue multiplied by the other, w hereas 

MP 
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MP (lands for what was denoted in 
our fecond Problem by 



MP 



M+P-r—iMP 

I N the fame manner, the Value of 
an Annuity upon the three joint Lives 
whofe fingle Values are M, P, ^is de- 
noted by MP^ which is equivalent 
to what has been exprefled in the third 

Problem by ; ^p^^^^/j_,^^p^ - 

This being premifed, I proceed to 
the fourth Problem. 

Problem IV. 

The Values of two fingle Lives be- 
ing given, to find the Value of an An- 
nuity upon the longefi of them, that is, 
to continue fo long as either of them is 
in being. 

Solution. 

Let Af be the Value of one Life, 
P the Value of the other, MP the Va- 
lue of the two joint Lives, then the 

Value 
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Value of the longeft of the two Lives 
will be M+P-^MT, In Words thus ; 

From the Sum of the Values of the 
Jingle Lives, fubtraSi the Value of the 
joint Livesy and the Remainder will be 
the Value of the longejl. 

Let us fupjpofe two Lives, one 
worth 13 Years Purchafe, the other 
14, and Interelt at 4 per Cent. The 
Sum of the Values of the Lives is 27, 
the Value of the two joint Lives by 
the Rules before given, will be found 
9.23. Now, fubtrafting 9.23 from 
27, the Remainder 17.77 ^^ ^^ Value 
of the longeft of the two Lives. 

If the two Lives are equal, the O- 
peration will be fomething fhorter. 

But it is proper to obferve in this 
place, that feveral equal Lives are con- 
cerned in an Annuity, I commonly 
denote one fingle Life by M\ two joint 
Lives by M\ three joint Lives by Af*, 
and fo on; fo that the Rule for an An- 
nuity 
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nuity to be granted till fiich Time as 
either of the equal Lives is in being 
may be expreffed by 2 M' — M", 

Problem V. 

7^^ Values of three Jingle Lives 
being givefty to find the Value of an 
Annuity upon the longejl ofthem* 

Solution. 

Let My P, ^ be the Values of the 
fingle Lives, IdPy M%"P^the Va- 
lues of all the joint Lives combined 
two and two, MP^the Value of the 
three joint Lives, then the Value of an 
Annuity upon the longeft of them is 

in Words thus ; 

Tc^e the Sum of the three fingle 
Lives, from which Sum fubtraSi the 
Sum of aU the joint Lives combined 
two and two, then tothe Remainder add 
the Value of the three joint Lives, and 
the Refult will he the Value of the 
longefi of the three Lives* 

Thus 
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Thus fuppofing the fingle Lives 
to be 13, i4> and 15 Years Purchafe, 
the Sum of the Values will be 42 ; 
the Values of the firft and fecond joint 
Lives is 9.23, of the firft and third 
9.65, of the fecond and third 10.18, 
the Sum of all which is 29.06, which, 
being fubtraded from the Sum of the 
Lives found before, viz. 42, the Re- 
mainder will be 12^94, to which 
adding the Value of the three joint 
Livies 7.4i> the Sum 20.35 will be 
the Value of the longeft of the three 
joint Lives. 

But if the three Lives are equal, 
the Rule for the Value of the Life that 
remains laft is ^M'-^^M+M", 

Of REVERSIONS. 

Problem VL 

Supfofe A is in Pojfeffion of an An- 
nuity^ and that B after the Deceafe of 
A is to have the Annuity for him, and 
bis Heirs for ever^ to find the frefent 
Value of the Reverfion* 

Sol u- 
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Solution. 

]L R T ikf be the Value of the Life in 
Pofleflion, r the Rate of Imerpft, thea 
the prefent Value will be j;^— M, 
that is, from the J^aiue of the Perpe- 
tt^iiy, fuhtraSi the Value of the Life 
in Poffejpon^ and the Remainder will 
be the Value of the Reverfion. 

Thus, Suppoiing that^is 50 Years 
of Age, an Annuity upon his Life, In- 
tereft at 5 per C$nt> would be 8.39, 
which being {ubtra<Sted from the Perpe- 
tuity 30, the Remainder will be 1 1.6 1, 
which is the Prefent Value of the Exr 
pedation of jS. 

In the lame manner, fuppofing that 
C were to have an Annuity for him an4 
his Heirs for ever, after the Lives of 
A and 5, then frpm the Perpetuity 
Subtrading the Value of the longeft of 
the two Lives of y^ and jB, th<? Re- 
mainder will exprefs the Value of C% 
Expediation. 

Thus, Suppofing the Ages of A 
and B be 40 and 50, the Value of an 
Annuity upon the longell of thefe two 

D Lives 
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Lives would be found by the 4th Pro- 
blem, to be 1 2.56 ; and this being lub- 
tra^led from the Perpetuity 20, the- 
Remainder is 7.44, which is the Value 
of C's Expectation, and the Rule will 
be the fame in any other cafe that may 
be propofed. 

Problem VII. 

Suppofing that A is in Pojfefton of 
an Annuity for bis Li fey and that B 
after the Life of A, Jhould have an 
Annuity for his Life only ; to find 
the Value of the Life of B after the 
Life of ^^ 

This Cafe ought carefully to be di- 
ftinguifhed from the Cafe of the 6th 
Problem ; for in that Problem, altho* 
theExpeftant 5fliould die before-^, 
ftill the Heirs of 5 have the Reverfion ; 
but in the Cafe of the prefent Problem, 
if B dies before A^ the Heirs of B have 
no Expectation. 

Solution. 
Let Af be the Value of the Life of 
the prefent PofTcflbr, P the Value of 

the 
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tKe Life of the Expedant, then the 
Value of his Expedation is P — Ml^ 
Jn Words thus ; 

From the prefent Value of the Life 
of B, fubtrah the prefent Value of the 
joint Lives of B and A, and the Re- 
mainder will he the Value of "^s Ex^ 
peSiation. 

The Reafon of which Operation is 
very plain, for if B were now to begin 
to receive the Annuity, it would be 
worth to him the Sum P in prefent 
Value ; but as he is to receive nothing 
during the joint Lives of himfelf and 
Ny the prefent Value of their two joint 
Lives ought to be fubtradled from the 
Value of his own Life. 

pROBLBM vnr. 

To find the Value of one Life after two. 

ThuSy Suppofe A in Poffeffton of an 
Annuity for his Life^ that Bisto have 
his Life in it after A, and that C is 
lihewtfe to' have his Life in it after B, 
buffo that B dying before A, Cfucceeds 
A immediately 'i to find the Value ofCs 
ExpeSlation. 

D 2 &o- 
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SOLUTIOfl. 

Let Af, P, ^, be the rcfpe<aive 
Values of the Lives of A^ B, C, then 
the Value of C's ExpeAation is 
^-M\-i- MT\ which in Words 

is thus expreffed ; 

From the prefent Value of the Life 
of C, fuhtraB the Sum of the joint 
Lives ofhimfelf and A, and ofhimfelf 
and By and to the Remainder add the 
$um of the three joint Lives, and the 
Refult of tbefe Operations will exprefs 
fhe prefent Value of the ExpeSlatiqn 
OfC. 

F R O fi L B M IX. 

Jf h.y'BjC agree among themfelves: 
fo buy an Annuity to he by them equally 
divided, whilfl they live together, then 
after the Deceafe of one of them, to be 
equally divided between the two Survi- 
vors, then to belong entirely -to the lafi 
S^rvl%^3r for his Life ^ to find what 

eaqh 
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each vf tbem ought to cuntrsbuU td^ 
•wards the Pur chafe. 

Solution. 

Le T Af, P, !^\it die refpcaive V^^ 
lijfe of the Lives of -4 ^> ^, then 
^hat i^ is to contribute, k 

Whdt JB is to contribute, is 
What C is to contribute, is - 



In Words thus ; Frttm the Value ofth» 
tafe of htfuhtraSi the half Sum of the 
Values of the joint Lives of himfelf and 
^, and of himfelf and O^ and to the 
Remainder add^ of the Value of the 

three jqint JLivej, and the Sum fi^ill he 

what 
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fpbat A is to contribute towards the 
Purchafe» 

I N like manner, from the Value of 
£*s Life fubtraa: the half Sum of the 
Values of the joirrf: Lives of himfelf 
and j^ and of himfelf and Cy and to 

the Remainder add j of the Value of 
the three joint Lives, and the Sum will 
be what B is to contribute. 

And again, from the Value of the 
Life of C, fubtrad the half Sum of the 
Values of himfelf and ^, and of him- 
ielf and 5; then to the Remainder add 
JLof the Values of the three joint Lives, 

and this lait Operation will fliew what 
C is to contribute. 

Problem X. 

Suppofing three equal Lives of any 
Age given, for Inflance 30, and that 
upon the Failing of any one of theniy 
that Life fhall he immediately re- 
placedy . and J then receive a Sum f 
agreed upon, and that to perpetuity for 
me and my Heirs ; 'Ojhatis the pr^ent 

Value 
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lue of that ExpeSiatiofty and at what 
Intervals of Ttmej one with another^ 
may I expeSi to receive the /aid Sum, 

Solution. 

Imagine that there is an Annuity 
of I /. to be received as long as the 
three Lives are in being, and that the 
Prefent Value is Af*. which Symbol we 
make ufe of to reprefent the Prefent' 
Value of an Annuity upon three equal 
joint Lives ; now, fince each Life is 
fuppofed to be 30 Years of Age, and 
that tlie Rate of Intereft is 5 per Cent. 
we fhall find, by following the Di- 
reftions of the 3d Problem, that the 
Prefent Value of the three joint Lives 
is 7.64 =M'*; this being fixed, the 
Prefent Value of all the Payments to 
be made to Eternity at equal Intervals 

of Time, will be ^f^x/ where the 

Quantity d fignifies the Intereft of i /. 
In Words thus; 

Multiply the Prefent Falue of the three 
joint Lives y viz. 7.64. hy the Interefi 

of 
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«/* 1 1. wiicii in tBs Cafe U 0.05, (ind 
that Produ0, which is 0.3 S 2, mufi h. 
re/ervtd. 

SubtraSt this ^antity frttm Unityy 
and the Remaindery viz. 0.618 being 
divided by the ^antity referved^ the 
if^tient will be 1.62, and this hing 
multiplied b)f the Sum f, fvhich we pufy 
fuppofe 100 1. the Produ6l will be 162 1. 
and this is the prefent Value of all the 
Payments that will be made to Eterni- 
ty f at equal Intervals of Time upon the 
failing of 4 Life^ which is to be im- 
mediately replaced. 

As for the Intervals of Time af- 
ter which thofe Replacements will be 
made, they may be found thus ; 

Look in the fecond of our Tables 
for the Number 7>64, which is the 
Value of the three joint Lives, and 
over againfl it will be found the Num- 
ber anfwering, which is between 9 and 
and I o ; and fo it may be faid that the 
Replacements will be made at every 
Interval of about 9 or lo Years. 

But 
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But that Interval iaoay be deter* 
mined a little more accurately, by he^ 
of a Table of Logarithms, by taking 

the Logarithm of the Quantity jr^^^ 
and dividing it by the Logarithm of r. 

Th b Log^thm of j^:^^ is 
0.20901 15; the Logarithm of r It 
0.021 1 893 ; and the firft bemg divi- 
ded by the fecond, the Quotient is 9.86, 
which ihews that the Replacements 
will be made at Intervals a little more 
than ol Years, 

Problem XL 

Suppofingy as beforey three equal 
Lwes of 30, and that the Lives are 
not to be renewed^ till after the failing 
of any two of them, and that a Sum 
p is then to be received, and that per- 
petually, after the failing of two Lives, 
what is the prefent Value of that Ex* 
peSiation, 

Solution. 

Make '^M'—'2M''=A, let the 
Intcrert of i /. be == d, then the pre- 

E ferit 
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fent Value of that Expedtation will be 

Bu T to know the Intervals of Time 
after which the Lives will be filled up, 
take the Logarithm of the Quantity 
^2djfi ^^^ divide it by the Logarithm 
of r. 

The Value of a fingle Life of 30, 
Intereft at 5 per Cent, is found in our 
Tables to be 1 3 Years Purchafe, the Va- 
lue M" of two joint Lives by Probfem 
II. is 9.83 ; and the Value M" of three 
joint Lives by Problem HI. is 7.85 ; 
then 3 Af' — 2 M", or the Difference 
between the Triple of two joint Lives, 
and the Double of two joint Lives will 

be 13.59=^, then ^-^l^x^ will be 

found to be 0.473/, ^"^^ ^^^ Inter- 
vals of Time will be 23.32, that is, 

nearly 23— Years. 

Problem XII. 

Suppofing ft ill the Lives to be 30, 
and that they are not to he renewed 
till after the ExtinBion of ailthreey 

and 
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a?ui that a Sum q is tk^n to be re- 
ceivedy and that perpetually after every 
Renewal, what is the prefent Value of 
that ExpeElation f 

Solution. 

M A K E sikf' -3 A/' H- M"^ B, then 
the prefent Value of that Expedation 

will be ^"^^ X q ; here B will be found 
to be 1 7.84, and confequently^-^j^xf 

\vill be T=o.j2i xf. 

And the Intervals of Time will be 

the Logarithm of the Quantity -^zttb 
divided by the Logarithm of r, which 
in this Cafe would be 45.62, tliat is, 
iiearly 45-^ Years. 

• Corollary. 

Hs Nc E it will be eafy to the Pro-^ 
prietor of the Lives, to find which is. 
mod advantageous to him, to fill up 
a Life as loon as it is vacant, or not 
tp fill up before the Vacancy of two^ 
or tq let them all drop before the Re- 
newal. 

£ 2 REr 



ZS O^ANNUtTIES 
Remark. 

It is not to be imagined that if lo- 
tereft of Money was higher or lower 
than 5 per Cent, the Intervals of Time 
after which the Renewals are made, 
would be the fame as they arc now, 
for it will be found, that as Interefl 
IS higher, the Intervals will be fhorter ; 
and as it is lower, {q the Intervals wiU 
be longer ; yet one might make it an 
Objedion to our Rules, that the length 
of Life would thereby feem to depend 
upon the Rate of Intereft. To anfwer 
this Difficulty, it muft be obferved, 
that the calculating of Time imports 
no more, than that confidering the 
Circumftances of the Purchafer and 
the Proprietor of the Lives, in relped; 
to the Rate of Intereft agreed upon, 
and the Sum to be given upon the Re^ 
newal of a Life, or Lives, the Proprie^ 
tor makes the fame Advantage of his 
Ikdbney, as if he had agreed with the 
Purchafer, that he fhould pay him a 
certain Sum of Money at equal Inter- 
vals 
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talsof Time, for redeeming the Riique 
^hicli l&e the Purchafer runs of pay* 
|ng that Sum when the Life or Lives 
drop, but the real Intervals of Time 
^ill be (hewn afterwards. 

Alt HO* it feldom happens that ift 
ContraAs about Lives, any more than 
^ree are ooncem*d, yet I hope it wOI 
not be di(J3iea{ing to <>ur Readers pa 
have this £^)ecuktk)n carryM a little 
farther. 

^UT as general Rules are beft incul- 
cated by particular Examples, X (haU 
take the Ca{e of five Lives, and ex- 
prefs the feveralCircumflances of them 
in fuch manner, as that they may be a 
fure Guide to all other Cafes of the 
fame kind, let the Number of Lives be 
what it will ; let therefore the follow- 
ing Expreflions be written, 

M" 
5 W-^sM' 
Io^r*--I5Af"-+-6Af 
I oM'-aoM"^ 1 5 Af "— 4M 

The 



W 
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Th e firft Terai M" reprefents prcH 
perly the prefent Value of an Annuity 
upon five equal joint Lives, but from 
thpnce may be dedqced the Time of 
their joint continuance, or the Time 
'to. which it may be e:q)eaed that one 
of theni will fail, it beipg as I havQ 

laid before, the Ix^rithm of ^—^^ 

divided by the Logarithm of r, how- 
ever for fhortnefs fake^ I call for the 
prefent that Expreflion the Time. 

The two next Terms $M"^^M"" 
reprefents the Time in which two of 
the Lives will feil. 

The three next Terms loM"^ 
t5 M^^-f-6ilf*', reprefent the Time, 
in which ^^re? out of the five Lives 
Will fail. 

Th e four next loM" — 20 M" -f- 
ISM"^^M'\ reprefent the Time 
in which four out of the five Lives will 
fail. 

The five next sM'—toM'-h 
io M' ^ 5 M*' + 1 M'"\ reprefent the 

Time 



o>r L I V E s. 3i 

Time in which all the five Lives Svill 
be extind. 

Now the Law of the Generation of 
the Co-efHcients is thus. 

1 **. T A K E all the Terms which are 
afieded with the Mark Af *', begin- 
ning from the uppermoft) the Co-effi- 
cieiits 1 — 4+6 — 4+1, which are the 
Terms of the Binomial i — i, rais'd to 
the fourth Power, which is lefs by one, 
than the Number of Lives concerned. 

2 **. Take the Terms which are 
affeded with the Mark M*', and pre- 
fix to them in order, the Produd of 
the Number 5 by the Co-efiicients 
I — 3+3 — I, which are the Terms of 
the Binomial i — i raifed to its Cube, 
that is, to a Power leCs by two than the 
>Jumber of Lives concerned. 

3**. Take all the Terms which are 
afieded with the Mark M*, and pre- 
fix to them in order, the Produd of 
the Number 10, multiplied by the 
Co-efiicients i — 24-1, which are the 
Terms of the Binomial i— i raifed to 
its Cube^ that is, to a Power lefe by 

three. 
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.threes than die Nttmber of lives obn- 
oeraed. 

4^. Ta KB all the Terms which are 
afieded wkh the Mark M\ and pie- 
fix to them the Piodud of the Num- 
ber 10, multiplied by the Terms of the 
Binomial i— 1» tsaStd, to the Power 
whofe Index is i, that is to a Power 
lefs by four, than the Number of Lives 
ooncemcd. 

5^. Takb all the Terms which are 
afibded with the Mark M', and pre- 
fix to them the Ptodud of the Niin»' 
ber 5, multiplied by the Binomial 
I— I, rai&d to a Power leis by 5 than 
the Number of Lives concerned, which 
in this Caie happening to be nothii^, 
or o, degenerates barely into Unity. 

As for the Multi{^icators, conceiving 
that the Multiplicator of the firilTerm 
M"" is I, all the Multiplicators will 
be I, 5, 10, 10, 5, which are all, ex- 
cept the laft, the G)-efficients of the 
Binomial i+i, railed to its fifth Power, 
that is, to a Power equalling the Num- 
ber of all the Lives. . . 

N. B. 
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N*B. The Exception here given, 
does not fall upon the Number 5, but 
upon the laft Term of the fifth Power, 
H-5-hio-i-iOH-5+i, which lafl i,is 
rgefted. 

Of SUCCESSIVE LIVES. 

Problem XI. 

If A enjoys an Annuity for J>ss Life, 
^nd at bis Deceafe has the Nomination 
of a Succejfor B, who is alfo to enjoy 
the Annuity for his Life, to find the 
prefent Value of the two fuccefftve 
Lives* 

Solution. 

L ET the Values of the Lives be M 
and P ; let af be the Interefl of i /. 
then the Value of the two fucceffive 
Lives will be M+P^dMP, 

But if the Succeflbr B was himfelf 
to have the Nomination of a Life ^ ; 
then the Value of the three fuccef- 
five Lives would be M-i-P-h^j-d x 
MP+M^P'^ddx MP^ 

F B6t 
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But before I proceed, it is proper 
to obferve that the Expreffions MP^ 
U^ P^and MP^y fignify barely 
Produ<5ks, which is conformable to the 
ufual Algebraic Notation ; this I take 
notice of, for fear thofe Exprefliona 
fhould be confounded with others that 
I have made ufe of before, viz. MP^ 

'M\. T^ and MP\^ which de- 
noted joint Lives. 

B u T to comprife under one gener^ 
Rule all the poffible Cafes that inay 
happen about any Number of fuccefc. 
five Lives, it will be proper to exprefs- 
it in Words at length, thus ; 

From the Sum of all the Lives, fuh^ 
traSi the Sum of the ProduSis of all the 
Lives combined two and twa, which 
Sum of ProduBs before they arefuh^ 
iraSted, ought to be multiplied by the 
Interefi of \\' 

To this add the Sum of the ProduBr 
eF all the Lives taken three and three, 
but multiplied again fy the Square of 
the Interefi ef iX. 

• From 
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From tbisfubtraSi the Sum of thg 

ProduSis of all the Lives taken four 

oftdfour, hut multiplied again by the 

Cube of the Interefl of t\. andfo on by 

alternate Additions and Subtra&ions, 

fiill obfervang that if there was occafion 

. to take tbe Lives five and five, fix and 

fix, &c. the Interefi of i\. ought t>o 

be raifed to the ^th Poisoer, and to the 

Cftb, andfoyn. 

But all thofe OpAations would be 
very much contradted, if the Lives to 
be nominated were always of the fame 
Age ; for Ihftance 30, for fuppofe M 
to be the Value of an Annuity on an 
Age of ^o, and d^ to be the Interelt 
of I Z then the prefent Value of all 
the fucceffive Lives, of which the 

Number is «, wouW be i£lp^\ In 

Words fbuij 

Multipfy the Value of one Life by 

the Interifi of \\. let the FroduEi be 

fubtroBed frotn Unity^ and let the Re- 

mednder be raifed to that Power which 

anfwers to the Number of Lives j then 

F 2 this 
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th':S Power being again fubtraBed from 
Utiityy let the Remainder be divided 
by the Interefi of \\* and the ^otient 
will be the prefent Value of all tbefuc- 
cefjvoe equal hives. 

And again ^ if the Number of thofe 
Lives were infinite^ the Sum would 

barely be -j* 

Problem XII. 

Of a Berpetual Advtmfon* 

1**. I fuppofe that at the Time of 
the Demife of the Incumbcot, the Pa- 
tron would receive the Sum J^ for a- 
lienating his Right of the next Pre- 
fcntation, if the Law did not forbid 
the Alienation in that Circumftance of 
Time. 

2**. I fuppofe that when this Right 
is transfer'd, the Age of the Incum- 
bent is fuch, that an Antiuity upon 
his Life would be worth M Years Pur- 
chafe, when the Intereft of i / is //. 

This 
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This being fuppofed, the Righr 
of the next Prefentation is worth 
T^dMxfi and the Right of Patron- 
age or perpetual Recurrency of the 
like Circumftances to Eternity would 
be worth ir^x/ In Words thus; 

Take the prefent Value of the Life of 
the Incumbent^ and multiply it by the 
Jnterejl of \\. and referve the Prth 
duEi. 

SubtraB this PrcduSi from Unity, 
and let the Remainder he multiplied by 
the Sum expe&ed f, and the nevo Pro- 
duB will fhew_ the Right of the next 
Prefentation.y let alfo this be referved. 

Then divide the fecond ^antity re-^ 
ferved by the firfi, and the patient 
will fhent) the prefent Value of the 
Right of Patronage^ or perpetual Re- 
currency. 

Thus, fuppofing the Life of the 
Incumbent worth 8 Years Purchafe, 
the Rate of Intercft 5 fer Cent, and 
the Sum /to be lOo /. the Right of 
the next Prefentation would be worth 

60/. 
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60 /. and the Right of perpetual Re- 
currency 150 /. 

P R O B L B M XIII. 

Of a Copy-hold. 

Suppofing that every Copy-hold Te- 
nant pay to the Lord of the Manor a 
certain Fine on Admittance, and that 
every Succeffor does the like ; to find 
the Value of the Copy- hold computed 
from the Time of a Fine being paidy 
independently from the Fine that may 
he given on Alienation. 

Solution, 

I fuppofe that the Value of the Life 
of the prefent Tenant, and the Life of 
every future Succeflbr when he comes 
to Pofleffion is the fame ; this bek^ 
admitted^ let Af be the Value of a 
Life, </the Intercft of i /. and/ the 
Floe to be paid, then the prefent Va« 

hie of the Copy-hold wiB be ^''^j^ - ^ f* 

and this Expreflion being exaAly the 

fame 
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fame as that whereby the Right of 
Patronage has been determined, needs 
no Explanation in Words. 

Only it is neceffary to obferve, 
that the Sum /paid in Hand being 
added to this, will make the Canon 

fhorter, and will be reduced to-^, 

which may be exprefled thus in 
Words. 

Divide the Fine by the ProduB of 
the Lifey multiplied by the Intereft of 
1 1. 

Thus, if the Life of a Tenant is 
worth 1 2 Years Purchafe, and the Fine 
to be paid on Admittance 56 /. and 
alfo the Rate of Intereft 5 per Cent, 
then the prefent Value of the Copy- 
hold is 93—/. 

Problem XIV. 

A horrows a certain Sum of Money ^ 
and gives Security that it pall be re^ 
paid at his Deceafe 'with the Interejls^ 
to fix thz Sum lihich is then to be 
paid. 

S o L u- 
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Solution. 

Let the Sum borrowed be y^ the 
Life of the Borrower M Years pur- 
chafe, d the Intcreft of i /. then the 
Sum to be paid at ^'s Deceafe will be 
-X_ ; thus, fuppo{lng/t=: 800, M 

ss= 11.83, ^*a=o.o5, then yr^would 
be found =1958 / ; in the lame man- 
ner, if the Sum to be paid at yfs De- 
cea&i was to be an Equivalent for his 
Life, unpaid at the Time of the Puf- 

chafe, that Sum would be ^i^== 

294.6 /. Suppofing the Annuity re- 
ceived to be 100/. as alfo the Life of 
^11.83 Years Purchafe. 

Problem XV. 

A borrows a Sum f, payable at his 
Deceafe, but with this CottditioTty that 
if he dies before B, then the tohole Sum 
is to be lofi to the Lender ; to find what 
A ought to pay at his Deceafe in cafe 
hefuroives B. 

S o L u- 
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Solution. 

L E T us luppofe, as before, that A is 
40 Years of Age, that the Sum bor- 
rowed is 800 /. and that Intcreft of 
Money is 5 per Cent, Farther, let it be 
fuppofed that B is 70 Years of Age, 
then, I **. determine what ^fliould pay 
at his Deceafe, if the Life of B was not 
concerned ; by the Solution of the pre- 
ceding Problem, we find the Sum to 
be 2316/ But we ought to confider 
that the Lender having a Chance to 
lofe his Money, there ought to be a 
Compen&tion for the Rifque he runs, 
which is jfbunded on the poflibility of 
a Man of feventy outliving a Man of 
forty. Now, by the Rules to be delivered 
in the next Problem, we fhall find 
that the Probability of that Contingen- 
cy is meafured by the Fradion ^, and 
thcrcforethe Probability of the youngeft 
Life's furviving the oldeft is i|. Now 

this being the Meafure of the Proba- 

G bility 
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bility which the Lender has of being 
repaid} the Sum 2316 ought to be in- 
creaied in the proportion of 23 to 19, 
which will make it to be 2804 /. 
nearly. 

Of the Probabilities of Survivorjbip. 
Problem XVI. 

^ny Number of Lives being givers^ 
to find their Probability of Survivor- 
fiip. 

Solution. 

Le T -^, 5, CyDy &c. be the Lives, 
whereof ^4 is fuppofed to be the 
youngeft, B the next to it, Cthe next^ 
®*f. and fo the laft the oldeft. 

Let «, /, f > J> /, ^c. be the re- 
fpedive Intervals intercepted between 
the Ages of thofe Lives, and the Ex- 
tremity of old Age fuppofed at 86; 
then the Probabilities of any one of 
thofe Lives furviving all the reft, will 
be 



for 
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Here fome few things may be ob- 
ferved. 

1°. That the Probability of the 
youngeft Life furviving all the reft, al- 
ways begins with Unity, and that it is 
expreffed by fo many Terms as there 
are Lives concerned. 

2**. That the Probabilities of the 
other Lives furviving all the rcit, are 
always expreffed each by one Term 
lefs than the preceding. 

S**. Th AT each firft Termofthofe 
whereby each Probability is expreffed, 
is always the Sum of all the o:her 
Terms ftanding above it, - • 

G 2 40. 
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4**. That the Numbers 2, 6, 12, 
20, 30, &c. made ufe of in the De- 
nominators of the Fradions are gene- 
rated by the Multiplication of the fol- 
lowing Number, 1x2, 2x3, 3x4, 
4x5, &'c. It would take up too 
much room to explain this general 
Rule in Words at length, for which 
Reafon I fliall content my felf with 
explaining cnly the Cafes of two and 
three Lives, which are the mpjft ne- 
ceflary. 

y^fid, Firft, if there hi two Livei of 
a given Age^ Juch as 40 and 70, take 
their Complements ofLife^ which as I 
have explained bef or e^are theDifferences 
between 86 and the refpeBive Agesy 
thofe Complements therefore are 46 
and 16. 

Divide the Jhortefl Complement by 
the Double of the Longefiy and the 
^^uotient will exprefs the Probability of 
the oldefl Life furviving the youngefi> 

Thus in the prefent Cafe, the 
fjiorteft Complement being 16, and 

the 
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the double of the longeft being 92, 
I divide 1 6 by 9 2, and the Quotient 
— or -t will exprefs the Probability re- 
quired. 

Subtract this Fradion from U- 

nity, and the Remainder ^ will cx- 

prels the Probability of the youngeft 
life furviving the oldeft. 

S o that the Odds of the youngeft 
Life furviving the oldeft, are 1 9 to 4. 

The Cafe of three Lives is thus, 
Suppofe there are three Lives of a given 
Age, fuchas 40,45, and 60 ; take their 
refpedive Complements of Life, which 
ape 46,41, 26, then divide the &]uare 
of the fhorteftCompiemeotby 3 times 
the Produd of the other two, and the 
Quotient will exprefs the Probability of 
the oldeft Life furviving the other two. 

Divide the middlemoft Comple- 
ment by the Double of the greateft, 
and from the Quotient fubtradt the 
Square of the leaft by 6 Times the 
Produd of the other two, and the Re- 
minder will exprels the Probability of 

the 
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the middlemofl Life lurviving the o- 
ther two. 

Subtract the Sum of the two 
foregoing Probabilities from Unity, and 
the Remainder will exprefs the Proba- 
bility of the youngeft Life furviving 
the other two. 

Thus in the Cafe propofed, the 
Probability of the oldefl Life furviving 

the other two, will be found -r4 ~ -^ 

' 5058 25 

nearly. 

The Probability of the middlemoft 

Life furviving the other two will be 

i4 = -5- nearly. 
11316 13 •' 

The Probability of theyoungefl Life 
furviving the other two will be -2-nearIy. 

Problem XVIIL 

Any Numhr of Lives being given^ 
to find the Probability of the Order of 
their Survivorfhip. 

Solution. 
Suppose the three Lives to be thofe 
of Ay By Cy and that it be required to 

affign 
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affign the Probability of Survivbrfliip 
as limited to the Order in which they 
are written, fo that A fhall both fur- 
vive B and 6*, and B alio furvive 
C This being fuppofed, let », ft f 
reprefent the refpedive Complements 
of Life, of the youngeft, middle- 
moft, and oldeft, then die Probabili- 
ties of the fix different Orders that 
there are in three things, will be as 
follows ; 



I— i.—tj_ Il- 
ia ip^^tnp 

9 99 
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99 
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A By C\ 

AyCyB 

ByAyC 

B, C, A 

CyAyB 
CyB^A 

In Words thus ; 

I °. Divide the middlemofl Comple- 
ment by the double of the greatefiy and 
let the ^otient be fubtra&ed from U- 

. nity, 

2» 
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2®. From that Remainder fubtraB 
again the ^uctient of tbejbortefi Com- 
fUment . divided by tbg Double of the 
Middhntofl. 

^®. Ttf that new Remainder add the 
Slt^tient arifingfrom the Square of the 
Jborteji Complement divided by fix times 
the ProduEi of thegreatefi and middle- 
mflft multiplied togetbery . and this lafi 
Sum noill exprefs. the. Probability of the 
firft Order. 

The Probability of the Second will 
be found thus ; . 

1°. Divide the'fhorteft Complement 
by the double of the middlemofly and 
referve the ^otient. 

2 °. Divide the Square ofthejhortejl 
by three times thzProduB of the longefi. 
Complement, multiplied by the Middle- 
mofl, and referve the new Quotient, 

3°' Let thefecond i^u^tient befub- 
traSled from thefirjl, and the Remain- 
der will exprefs the Probability of the 
happening of thefecond Order, 

The 
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The Probability of the third Order 
will be found as follows. 

I ®. Divide the middlemofl Comple- 
ment by the Double of the Greatefl^ and 
referoe the ^otient. 

2**. Divide the Jhortejl Complement 
hy the double of the longejl, and re- 
ferve the ^otient. 

3**. Divide the Square of the Jhortejl 
Complement by Jix times the ProduEl of 
the longejl and middlemoji multiplied 
together t and referve the iluottent. 

4°i From the firjl Quotient referv- 
edy fubtraSl thejecond; then to the Re- 
mainder add the Thirds and the Refult 
of thefe Operations willexprefs the Pro-^ 
hability of the third Order. 

The Probability of the fourth Or- 
der will be found thus. 

i^. Divide the Jhortejl Complement 
by the double of the longejl^ and referve 
the ^otient. 

2*'. Divide the Square of the Jhortejl 
Complement by three Times the ProduEl 
of the longejl and middlemoji^ and re- 
ferve the new Quotient. 

H 3^ 
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3°. From the firji Quotient refirvedy 
fubtraSi thefecondy and the Remainder 
will exprefs the Probability of the 
fourth Order. 

The fifth Order will be found as 
follows. 

Divide the Square of the Jhortefi 
Complement by fix times the ProduSi of 
the longefl and mtddlemofty multiplied 
together^ and the iluotient will extrefs 
the Probability required. 

The Probability of the laft Order 
is the fame as that of the fifth. 

P R O B i:, E M XVII. 

D, whilft in Healthy makes a Willy 
whereby he bequeaths 500 1. to E, and 
300 1. to F. with this Condition^ that 
if either of them dies before him, the 
whole is to go to the Survivor of the 
two ; what are the Values of the Ex-- 
peSlations of E and F, eflimated from 
the ftme that the Will was writ. 

3o L y- 
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Solution. 

. • Suppose Z) to be 70 Years of 
Age, E 36, . and iJ' 45 ; foppofe alfo 
that d reprefents the Intereft of. i /. 
when Intereft is at 5 per Cent. 

An Annuity upon the Life of £) is 
worth 5.77, as appears from our Ta- 
bles, which Value we may call M, 

Wherefore if it was fure'that 
D would die before either of them, 
the Expeaation of £ upon that Ac- 
cou nt, wou ld be worth in prefent Va- 
lue i- ^ilfx5 0o, and the Expedation 
ofi? i-^J/x3oo5 which being re- 
duced to Numbers, are refpcdively 
355/. 15 J. and 213 /. 9 J. 

But as this depends on the Proba- 
bility of D\ dying firft, we are to look 
for that Probability, which is com- 
pofedoftwo Parts, that is, when the 
Order of Survivorfhip is either E F 
A or Fy E, D ', now the Order e] 
F, D is the fame as A, B, C, in the 
preceding Problem, whereof the Pro- 
bability is i-f^~^,+e^, and the Or- 
H 2 der 
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3°. From the firfl ^otient refervedy 
fubtraEi thefecond, and the Remainder 
will exprefs the Probability of the 
fourth Order. 

The fifth Order will be found as 
follows. 

Divide the Square of the Jhortefi 
Complement by fix times the ProduSiof 
the longefl and middlemofly multiplied 
together^ and the ^otient will exprefs 
the Probability required. 

The Probability of the laft Order 
is the fame as that of the fifth. 

Problem XVII. 

D, whilfl in Healthy makes a Will^ 
whereby he bequeaths 500 1. to E, and 
300 1. toV, with this Condition^ that 
if either of them dies before him^ the 
whole is to go to the Survivor of the 
two ; what are the Values of the Rx-^ 
peSiations of E and F, eflimated from 
the pme that the Will was writ. 

3o L u- 
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Solution. 

Suppose i) to be 70 Years of 
Age, £ 36, . and F 45 ; fuppofe alfo 
that d reprefents the Intereft of . i /. 
when Intereft is at 5 per Cent. 

A N Annuity upon the Life of i) is 
worth 5.77,. as appears from our Ta- 
bles, which Value we may call M, 

Wherefore if it was fure that 
£) would die before either of them, 
the Expedation of £ upon that Ac- 
count, would be worth in prefent Va- 
lue i-dM-x^oOy and the Expedation 
of i^, I— ^ Mx 300 ; which being re- 
duced to Numbers, are refpedively 
355/. 15 J. and 213 /. 9 J. 

But as this depends on the Proba- 
bility of i)'s dying firft, we are to. look 
for that Probability, which is coro- 
pofedoftwo Parts, that is, when the 
Order of Survivorfhip is either £, F^ 
Dy or F, E, D'y now the Order E, 
Fi -D, is the fame as A, By C, in the 
preceding Problem, whereof the Pro- 

bability is i-h-%+'^,, and the Or- 
H z der 
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Age may juftly exped to continue in 
being. 

I have found by a Calculation de- 
duced from the Method of Fluxions, 
that upon Suppofition of an equable 
Decrement of Life, the Expedation of 
Life would be exprefled by j«, fup- 
pofing n to denote its Complement. 

However, if that Interval be once 
attained, there arifes a new Expeda- 
tionof^«, and afterwards of !«, and 
fo on. This being laid down, I fhall 
proceed farther. 

Problem XVIIL 

To find the ExpeSiation of two joint 
Livesy that is, the Time which two 
Lives may expeB to continue together 
in being. 

Solution. 

Let the Complements of the Lives 
be n and p, whereof « be the Ibngeft 

and 
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and p the fhorteft, then the Expeda^ 
tion of the two joint Lives will be 
i_y)— 1£, in Words thus. 

From \ thejhortefl Complement-Juh- 
traSi the 6th Part of bis Square, di- 
vided by the greateft, the Remainder 
will exprefs the Number of Tears 
fought, ■ . . 

Thus, fi^ppofing a Life of 40, and 
another of 50, the fhorteft Comple- 
ment will be 36, the greateft 46, 
— of the fhorteft will be 1 8, the Square 
of 36 is 1236, whereof the fixth Part 
is 21 6, which being divided by 46, 

the Quotient will be ^ = 4.69 near- 
ly ; and this being fubtraded from 1 8, 
the Remainder 13.31 will exprefs the 
Number of Years due to the two joint 
Lives. 

Corollary. 

If the two Lives be equal, the Ex- 
pedation of the two joint Lives will 

be 
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bef F 
ment. 



be — part of their common Compic- 



Problem XIX. 

Any Number of Lives being givetty 
whether equal or unequal^ to find hew 
many Tears they may be expeSied to 
continue together. 

Solution. 

i°> Take— of the fhorteft Com- 
2 

plement 

2*. Take -^ part of the Square of 
the fhorteft, which divide fuccefllvely 
by all the other Complements, then 
add all the Quotients together. 

3**. Take -part of the Cube of 
the fliorteft Complement, which di- 
vide fucceffively by the Produd of all 
the other Complements, taken two and 
two. 

4°. Then take ^ part of the Bi- 

quadrate of the (horteft Complement, 

which 
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which divide fucceflively by the Pro- 
duds of all the other Complements, 
taken three and three,' and fo on. 

5°. Then from the Refultofthe 
firft Operation, fubtrad: the Refult of 
the fecond, to the Remainder add the 
Refult of the third, from the Sum fub- 
trad the Ilefult of the fourth, and fb 
on. 

6°, The laft Quantity remaining 
after thefe alternate Subtradxons and 
Additions, will be the thing required. 

2V. B. The Pivifors 2, 6, 12, 20, 
^c. are the Produds of i by 2, of 2 
by 3, df :3 by 4, of 4 by 5, ^c. 

Corollary. 

If all the Lives be equal, add Uni- 
ty to the Number of Lives, and divide 
their common Complement by that 
Number thus increaied by Unity, and 
the Quotient will always exprefs the 
Time due to their joint Continuance. 

I Pro- 



58 (^Annuities 

Problem XX. 

Two Lives bsing givzn^ to find the 
Number of Years due to the longeji. 

Solution. 

From the Sum of the Years due to 
each Life, fubtrad the Number of 
Years due to their joint Continuance, 
the Remaiiider will be the Number of 
Years due to the Lohgeft, or Suf vivOr 
of them both. 

Thus, fuppofing a Life of 40, and 
another of 50, the Number of Years 
due to the Life of 40, is 23 ; theNum- 
ber of Years due to the Life of 50, 
is 18 ; from the Sjim of 23 and 18, 
viz. 41, fubtrad 13.31 due to their 
joint Continuance, the Remainder 
27.69 will be the Time due to the 
longeft. 

Corollary. 

If the Lives be equal then ^ of their 
common Complement will be the Num- 
ber 
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ber of Years due to the Survivor. 

Thus, fuppofing two Lives of 50, 
then their Complement will be 36 ; 
whereof two thirds will be 24; which 
is the Time due to the Survivor of the 
two. 

Problem XXI. 

Any Number of Lives being given^ 
to find the Number of Tears due to the 
Longefii, 

Solution. 

Let the Years due to each Life be 
refpe<aively denoted by M, P, ^ /S", 
^c. then let the joint Lives taken, two 
and two be denoted by MP, M^WS, 
P^ 8cc. let alfo the joint Lives, taken 
three and three ,, be d enoted by MP^ 

MPS, I^S, P^, &c. Moreover, 
let the joint Lives taken four and four, ■ 

be denoted by WP^, &c. then if 
there be three Lives, the Time due to 
the longeft will be 

I 2 ■ M 
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But if all the Lives be equal^ let n- 
be their common Complement, thea 
the Time due to the longeft, will be 
\n. 

If there be four Lives, the Time 
due to the longeft will be 

^P-^M^-^MPS 

+ S -TiiyF^ 

-^ 
But if all the Lives be equal, the 
Time due to the longeft will be ex- 
prefled by | of their common Comple- 
ment. 

Univerfallyy if the Common Com- 
plement of equal Lives be », and the 
Number of Lives py the Number of 

Years 
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Years due to the Ldtlgeft df theili will 

Problem XXII, 

j4rty Number of equal hives being 
giveny to find the ttthe in 'mhich one, 
or PwOy or tbrie^ &c. of them ivillfaiL 

SoLt/TliJN. 

L RT » be thdr common Comple- 
ment, ^'the Kum{)er of dl die Lives, 
q the Nuinber of thofe which are to 

feil^ then rp^x n will ej^refs the Time 

i<eqtiired< In Wc«rds thus ; 

Multiply the commAn Compkntint of 
the Lives fy the Number of the Lives 
that are t& drop^ and divide the Pro- 
duEi by the Number of all the Laves 
increafedby Unity. 

Thus, fuppofing loo Lives, each 
of 40 Years of Age, it will be found 
that 5 of them' will drop in about two 
Years and a Quarter., 

But 
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But if we put / for the Time, 
gjven we (hall have the four following 
£c[uations \ 

3. ^— -7- 

4°. ^n^J^ 

In which any three of the four Quan- 
tities », py q^ /, being given, the fourth 
will be known. 

This Speculation might be carried 
to any Number of unequal Lives, but 
my Defign not being to perplex the 
Reader with too great Difficulties, I 
fhall forbear at prefent to profecute the 
thing any farther. 



Pro- 
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P R O B L B Xi XXIIL , 

A who « 30 Tears of Age ^ huys an 
Annuity for a limited Time of his Ldfe^ 
fuppofe 10 Tears y on Condition that if 
he dies before the Expiration of that 
limey the Purchafe-Money is wholly 
to be hfl to his Heirs ; to find the fre^ 
fent' Value of the Purchafe^ fufpofmg 
Interefl at 5 per Cent. 

Solution. 

Let Mht the Value of ati Annui- 
ty for a Life of 30, P the Value of an 
Annuity for a Life of 40, which ex- 
ceeds the Life given by the limited 
time of ten Years; let ^be the Va- 
lue of an Annuity certain for to Years, 
n the Complement of Life at the 
beginning of the limited time of 10..' 
Years, and p the Complement of Life 
at the End of that Time ; then the 

prefent 
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prefent Value of the Purchafe will be 
M— ^PWIZ^) -rf being the Intereft 
of I /. In words thus : 

^ m A^mi^j^. cepiai^ foK the 'lmi/xd> 

fi^fm ^A^> f^ r^eKve- ike i&H 
fnainder, ' . , 

3° . Multiply the Value of an Annuity 
for an Age^ esfp^eding tf)^ Age given by 
the limited Time lo, which in this Cafe 
is- qn Annvipy for OtUf^ ^if 4>0,:iy the 
Qfnpls^0Pt of l/ifjs: at Hm iime^ in 
ti»$ Q(^^: ^. 'y Q»ckdivi<k tke BrodttSi 
iy. thei Complem^ntiof.ljifi at tkt begim 
ingof th^ limited iitf». bere^ 56 j: rtt' 
firmngcthe, ^^tm^ 

4°; NMfipfy tbft' tmo Numhen r^ 
firotid tpgefkistyy and fubtraB thaPra^ 
dUMfaom. thfi KaJuBf of an, Anmdtyfor 
th pjim Ag^y herA. 3Q.J and tbei Bxt- 
maitfdfr will be the Value of the Thing 
required. It 
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It is evident by the foregoing Pro- 
ccfey that akW theQueftion there pro- 
poTed i» particular, yet the Soluticm i» 
geficra), which 'Method often pra^lifed 
in vxf'DsBrme of Chances y is of fin- 
giakir Ufe to fix me Reader's Imagina'* 
tion. 

PROBLEM XXIV. 

A fays an Annuity of 100 1. during 
the Lives ofB and C, each 34 Tears' 
of Age; to find what A ought to give 
in prefent Money to buy off the Life of 
B, fi^ppofing Interefi at 4 per Cent. 

S- a L u T I a N. 
It wiiil be. found by crur Table&that 
ani Annuity' upoa a- L^ c^ 34 is; worth 
J 4. 1 2 Years. Purchafe, and by the' 
Ru]e& before dbli^ered, that an Annui* 
1^ upon; tibe. longed: of thts ^o Lives oF 
B and C is worth 1&.40 ; hence it is 
very plain,, that to buy off the Life of 
5, A muft' pay the Difference between 
F8«4a and 1^4.12, which being 4.28, 
itr jEallaws that A ought to pay 42 8Z 

K In 
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In the fame manner, if ^ were to 
pay an Annuity during tbe three Lives 
of B, Cy Dy whether of the &me or 
different Ages, it would be eafy to de- 
termine what -bought to pay to buy off 
one of the Lives of 5, C, Z>, or any two 
of them, or to redeem the whole. 

For, i°. if the Life of D is to be 
bought off, then from the Value of the 
three Lives fubtra£t the Value of the 
two Lives of B andC, and the Re- 
mainder is what is to be given to buy 
off the Life of Z). 

2°. If the two Lives ofCandi> were 
to be bought off; then from the Value 
of the three Lives, fubtrad the Life of 
By and the Remainder is what is to be 
given to buy off thofe two Lives. 

hafllyy It is plain that to redeem 
the whole, the VaUie of the three Lives 
ought to be paid. 

Problem XXV. 

A whofe Life is worth 14 Tears Pur- 

cbafcy fuppofing Inter eft at 4 per Cent. 

I isi 
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is to enjoy an Annuity of lool. during 
the Term of %\ Years \ B has the Re- 
verfion of it after the Deceafe of A for 
the Term remaining ; to fi?id the Value 
of B's ExpeBation. 

S 9 I, u T I o N. 

Since the Life oi A is fuppofed to 
be worth 14 Years .Purchafe when In- 
terdl is at 4 per Cent, it follows from 
the Tables that A muft be about ^$ 
Years of Age, therefore find by the 
twenty-third Propofition the Value of 
an Annuity on a Life of 35, to con- 
tinue the limited Time of 3 1 Years ; 
let that Value be fubtraded from the 
Value of an Annuity certain, to con- 
tinue 31 Years; and the Remainder 
will be the Value of the Reverfiori. 
Problem XXVI. 

A is to have an Annuity of 100 1. 

for him and his Heirs after the failing 

of any one of the Lives M, P, Q^ the 

firft of which is worth 1 3 Tears Pur- 

chafey thefecond 14, and the third 15; 

tQJind theprefent Value of his ExpeEia- 

K Z iiofti 
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tiofiy Inter eft of Money being fuppofed 
at 4 per Cent. 

Solution. 

By the Example to Prob. 3. it ap- 
pears, that an Annuity upon the above 
3 joint Lives is worth 7.41 Years Pur- 
chafe ; let this be fuppofed =i?, and let 
yreprefent the prefent Value of a Per- 
petuity of leo /. which in this Cafe is 
2500 /. then the prefent Expe^ation of 
-<^ will be worth i—iRxf, In Words 
thus ; 

Muhipy the Value of the three joint 
Lives by the Intereft of i\. ihenfub- 
traE}ing that ProduB from Unity ^ let 
the Remainder be multiplied by the Va-^ 
he of the Perpetuity ^ and the Proidu& 
will be the ExpeSation required. 

In this Cafe 7.41, multijJied by 
©.04, produces 6.2964, and this 
Produft fubtra£ted from Unity, kavca 
0.7036; now to Remainder being 
multiplied by 2500, produces 1759 /^ 
thie Expectation of A. 

Bu T if Ac Problem had been, that 
A fhould not have the Annuity before 

the 
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the Failing of any , two of thofe Lives, 
then from the Sum of all the jomt 
Lives combined two and two, fubcrad 
the double Value of the three joint 
Lives, and let the Remainder be called 
Ty then the Expedtation of A will be 

. worth I ^^dTy.f'y now, by the Rules 
before delivered, we fhall find that the 
Sum of all the joint Lives combined 
two and two, is 29.06, frorri which 
fubtrafting the double of the three 
joint Lives, i;;>..ii4-82, the Remain- 
der is 14.24. Hence fuppofing T= 

14.24, then 1— ^T'x/will be found 
to be 1076/ and this is the Value of 
A\ Expedation. 

Laftlyy If A was not to have the 
Annuity before the Extindion of the 
three Lives, fuppofe the Value of the 
three Lives = V^ then the Expedta-^ 

tion of A would be worth 1 — dFy^f^ 
which in this Cafe is 465 /. ♦ 



Pro- 
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Pro B I. EM XXVIL 

To determine the Fines to be paid for 
renewing any Number of Tears in a 
College-Leafe of twenty^ and alfo what 
Rate of Interefi is made by a Pur- 
chafer^ who may happen to give an ad- 
vanced Price for the famey upon Sup- 
pofition that the ContraEior is allowed 
8 per Cent, of his Money, 

Alt HO* the Problem here propofed 
does not feem to relate to the Subje<9: 
ofthisBook,yetas fome ufeful Conclu- 
fions may be derived from the Solu- 
tion of it, I have thought fit to infert 
it in this place. 



5.8254 
6.5060 
7.2411 
8.0349 
8.9922 
9.8181 

If 







rah 


h of Fines 


• 


1 


0.2146 


8 


2.2821 


15 


2 


0.4463 


. 9 


2 6792 


16 


3 


0.6965 


10 


3.1081 


17 


4 


0.9666 


1 1 


3-57*3 


18 


r 


112587 


12 


40715 


'9 


6 


1.4-1^3 


13 


4.6118 


20 


7 


r.9144 


14 


51953 





on hi V E B, yi 

I F a Purchafer gives the Original 
Contrador 1 1 Years Purchake for his 
Leafe of 20, he makes above 6— per 
Cent, of his Money. 

If he gives 12 Years Purchafe for 
the fame, he makes above 5 /. 8 s. per 
Cenu of his Money. 

I F he gives 1 3 Years Purchafe, he 
makes 4— per CenU of his Money. 

Problem XXVIII. 

to determine the Fines to be paid for 
renaming any Number of Years in a 
College-Leafe of One and Twenty, as 
alfo what Rate of Intereji is made by 
a Purchafer who may happen to give 
an advanced Price for thefame, upon 
Suppofition that the ContraSior is al- 
lowed 8 per Cent, of bis Money, 
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7abh of Fines. 
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14 


4.8105 


21 



5' 3940 
6.0241 

6.7047 

7-4398 

8.2336 

9.0909 

10.0168 



H E that gives 1 1 Years Purchafe, 
inftead <^ 10.0168 for renewing his 
Leafe "for 21 Years, makes 6 /. i j j. 
fer Cent, of his Money. 

' He who gives 12. Years Purchafe' 
for the fame, makes very near 5 /. 16 x. 
fer Cent, of his Money. 

He who gives 13 Year Purchafe 
for the fame, makes a Jittle more than 
4 /. 1 6 J. pr Cent, of his" Money. 
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. ^e Values nf Annuities fif Lives 
having been calculated in this Booky up" 
on a Suppofition that the Payments are 
made Yearly^ and there being fume Oc^ 
caftons wherein it4s Jiipulated that the 
Paymentijhould he made_ Half-Tearly^ 
I have thought fit to add the two fol- 
lowing Prohlemsywherehy, i°.It isjbewn 
what the tialf-Tetrly 'Payments ought 
io he, if the Price oftheVurthafe ii 
freferved. 2^, How the Price of the 
Pur chafe ought to B^ increafedy if the 
ttalf-Tedrly Payments are required tp- 
he the Half of the Tear ly Payments, ^ 

PrOblSm XXIX. 

Ah Annuity being given^ tofikd'Shai 
Half -Yearly Payments will be equiva* 
lent to ity when Inter efi of Mdney is 4^ 
^iOr6 pdr Cent. 

Solution* 

Take half of the Aniiukjr, and 
ftorrf thab half fubtraft it^ laoth,- or 
86di, br'dS'th Parti according as the 
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Intereft is 4, $i or 6 fer Cent, and the 
Remainder will be the Value of the 
Half-Yearly Payments required ; thus, 
if the Annuity was 1 00 /. the H'alf-' 
Yearly Payments would refpedivdy be 
49 /. 10 J. 49^- T s.6d. 49/. 5 Ji 3 </i 
nearly. 

Problem XXX, 

' Ithe prefent Value of an Annuity he* 
ing giveuy to find horn much this pre- 
fent Value ought to be increafedy whett 
it is required thai, the Payments jhall 
he Half-Tearlyy and alfo one half of 
the Tearly Payments^ when Intereft is 
atAxSr ^^ ^ P^^ Cent. 

Solution. 

To the prefent Value of the An* 
imity, add refpeiftively its 99th, 79th, 
or 67th, and die Sums will be the 
'Values increafed. 

. As there artfome Perfons who may 
h defir0us to fte a general Solution of 

tbt 
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the two lafl PrshkmSy I have thought 
jit to add what follows » 

In the firft of the two laft Problems, 
Jet A be the Yearly Payments agreed 
on, and B the Half- Yearly Payments 
required, r the Yearly Rate of Intereft, 

then B = ^^^-^ x A, In the fecondj 

r — I 

let M be the prefent Value of the 

' Yearly Payments, P the prefent Value 

of thofe that are to be Half-Yearly, 



' xjrz7 



th^n P:5c:^-i xil/, 

. r» — J 
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Table "I. 

*Ihe prefent Value of an Annuity of on a 
Pouridfor any Number of Years no^ 
exceeding lOQ, Inter eji at four per 
Cent. 
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Table II. 

535< prefent Value of an Annuity of<mi 
Poundy to continue fo long as a Life 
of a given Age is in being. Inter efi 
being efiimated at 4 per Cent. 
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Table HI. 

The prefent Value of cm Annuity of fjim. 
Pound for any Number of Tears ^ not 
exceeding lOO, Inter eji at Jive per 
Cent. 
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9.6156 

9'^i29 
9.6514 

9.66R0 

9.6838 



9.6*98? 
9.7132 
9.7268 

97398 

9.7522 



9,7640 
9-775» 

9-7859 
9,7961 

9.8058 



9.8151 

y.8239 

9-8323 
9.8403 

9.847/ 

B L fi 



Table- IV. 

7!5« prefent J^alue of an Ammty of one 
' P<>und^ to mmini^i^Jo longm a Life 

ofa^wm. Ag^ h}.in beings Inter eji 

atfve per.Cept. 



. Age. 


Value. 


Age. 
26 


Value. , 


Age. 
51 


Value. 1 


Age, 

76 


Value. 


I 


ii.96 


13-37 


10.17 


37S 


2 


12.88 


47 


13.28 


52 


9.99 


17 


341 


3 


^Z55 


28 


I^;l8 


52 


9.82' 


78 


3-03 


: 4 


13.89 


19 


13.09 


54 


9'63 


79 


2,64 


5 


14.12 


30 
3'' 


12.99 


55 
56 


9-44 


80 
81 


2.23 


6 


J4-34 


12.88 


9.24 


1.81 


7 


»4-47 


3^ 


12.78 


57 


9.04 


82 


1.38 


8 


1453 


33 


12,67 


58 


H.t!3 


83 


0.94 


9 


14.60 


34 


12.56. 


59 


8.61 


84 


0.47 


10 


14.60 


35 
36 


12.45 


60 
61 


«-39 


85 
86 


0.0a 


ji 


14-53 


12-33 


8,16' 


o.co 


12 


|H-47 


37 


12.21 


62 


7'93 




»3 


14.41 


38 


1 2. eg 


63 


7.68 


1 » f 1 


.. 14 


14-34 


39 


11.96 


64 


7-43 


' i* 


15 


14.27 


40. 
4f 


n.83 


, 65 
66 


7.18 




16 


14.20 


i<..7'o 


6.91 


,. ^ 


17 


14. IZ 


42 


11.57 


-67 


6.64 


. . _ uiU » 


n 


14.05 


43 


".43 


68 


6:36 


1 •!!< i.) 1 


■ 19 


1397 


44 


1 1.29 


69 


6:97 


, ^91^- ' * 


20 


13.89 


45 
46 


.11.P4 


70 

.71 


5-77 




ai 


13.81 


■10.99 


5-47 


: 22 


13.72 


47 


16,84 


! 7^ 


S-'tB 


UPl.L^ 


: as 


13.64 


.48 


'toM 


7? 


4.82 


\\.ii7 \li\ 


C 44 


13-55 


49 


lOvJl 


■74 


: 4^49 


;af>^^'', 


25 


13.46 


50 


' 10.35 


75 


4.14 







Ta^l* 
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TaBLU,: v. 

7J>e pHfeni Value of dnAnntlity bf OHd 
Pound for any Number of Years noi 
exceeding loo, Intef^eji at 6 per Centt 



< 


ValoM. 


1 

28 


V^oes. 


r 

5* 


Vdaes. 


76 


Vahrt. 


I 


P.9433 


13.0031 


15.8130 


16.4677 


2 


1-8333 


27 


13.2105 


5a 


15.8613 


77 


i6.479<^ 


3 


2.6730 


28 


13.4061 


53 


15.9069 


78 


16.4896 


4 


3.4651 


29 


13-5907 


M 


»5-9499 


79 


16.4996 


5 


4.2123 


3P 
3» 


13.7648 


55 
J6 


H'990.5 


80 
81 


16.5091 


6 


4.9173 


13.9290 


16:0288 


16.5180 


7 


5.58^3 


32 


14.0840 


57 


i6<o649 


82 


1 6.5264 


8 


6.2097 


33 


14.2302 


58 


16.0989 


53 


'6.5343 


9 


6.8016 


34 


14.3681 


59 


16.1311 


84 


16.5418 


lO 


7.3600 


35 
36 


14.4982 


60 
61 


16. 1 614 


85 

86 


i6.s^S9 


II 


7.88r68 


14.6209 


i€.i900 


i^'55S6 


12 


8.3838 


37 


14.7367 


62 


16.2170 


87 


16.5618 


'3 


8.8526 


38 


14.8460 


63 


16.2424 
16.2664 


88 


16.5^78 


M 


9.2949 


39 


14.9490 


64 


89 


1^.5734 


15 


9.7122 


40 
41 


.15.0462 


65 

We 


16.2891 


90 
9' 


16.5786 


i6 


10.1058 


15.1380 


16.3104 


16.583^ 


17 


10.4772 


42 


15.2245 


67 


16.3306 


92 


16.5883 


i8 


10.8276 


43 


15.3061 


68 


16.3496 


93 


16.5928 


>9 


11.1581 


44 


15.3831 


69 


,16.3676 


94 


.16.5969 


20 


11.4699 


45 
46 


15455^ 


22 

J3L 


.1^.3845 


,9? 
96 


i6,6po9 


2J 


11.7640 


J5-5243 


16.4005 


16.6046 


22 


12.0415 


47 


15.5890 


72 


i^^\55 


97 


16,6081 


»3 


12.3033 


48 


15.6500 


73 


16,4297 


98 


1 6.6.1 14 


24 


*2-55<53 


49 


15.7075 


74 


1 6.443 » 


99 


16,614^ 


«5 


I12.7833 


5Q 


115.7618 


75 


M 64558 


too 


^6^6175* 



tA 
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Table VI. 
*T%e prefent Value of an Annuity of one 
Pounds to continue fo long as a Life 
of a given Age is in beings Inter efl 
being eflimated at 6 per Cent. 



Age 


Value. 


Age. 
26 


Value. 


Age. 
5« 


Value. 


Age. 


Value, 


I 


10.80 


11.90 


9-34 


3.66 


2 


11.53 


27 


11.83 


52 


9.20 


77 


3-3^ 


3 


12.04 


28 


11.76 


51 


9.04 


78 


2-95 


4 


12.30 


29 


11.68 


54 


S-.po 


79 


2.57 


5 


12.4.7 


30 
3> 


11.61 


SS 
56 


8.72 
8.56 


80 
81 


2.18 


6 


12.63 


^^'Si 


1.78 


7 


12.74 


32 


»i.45 


SI 


8.38 


82 


1.36 


8 


12.79 


33 


11.36 


58 


8.20 


83 


0.92 


9 


12.84 


34 


11.60 


5S 


8.02 


84 


0.77 


lO 


12.84 


35 
36 


11.18 


60 
61 


7.83 85 
1-H 86 


0.00 


II 


12.79 


11.09 


0.00 


12 


12.74 


Zl 


11.00 62 


7.42 




»3 


12,69 


3« 


10.90 63 


7.21 




H 


12.63 


Z9 


10.80 


64 


7.00 




15 


12.58 


4.0 
41 


10.70 


65 
66 


6.77 
6-53 




i6 


»2.53 


10.60. 




*7 


12.47 


42 


10.50 


67 


6.22 




i8 


12.41 


43 


10.37 


68 


6.03 




'9 


12.36 


44 


10.26 


69 


5-77 




20 


12.30 


45 
46 


10.14 


70 
7' 


5-50 
5.22 




21 


12.23 


IO.C2 




22 


12.17 


47 


9.90 


72 


493 




n 


1 2. 1 1 


48 


9.76 


73 


463 




24 


12.04 49 


9-^i 


74 


432 




*5 


11.97 


50 1 


9-49 


IS 


4.00 
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APPENDIX: 

J ■ .1 '^ - - - .- - r 

.-Containing > the D&nonfirOitions offome 
cf the principal. Propofitions in the 
foregoing Treati/e. 

Chapter I. 

IObferved formerly, that uponSup- 
pofition that the Decrements of 
.} Ltfe, jwere in Arithmetic PrpgrefHon, 
the Conclulions derived from thence, 
^, Wppld very little vary, from thofe that 
, cpy Id be deduced from the Xable.of 
, iPbferyations made at Brejlaw, con-^ 
^ corning the Mortality of Mankind; 
.(^vyhich T^able was about fifty Years 
,,ago inferted by Dr. Hall^ in the Phi- 
lofophieal TranJaSiionsy together with 
fome Calculations concerning the Va- 
. )ue& of JL,ives according to a given Age. 
; Upon the foregoing Principle, I 
fuppofed that if ri reprefcnted theCom- 
M 2 plement 
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plement of Life, the Probabilities of 
living I, 2, 3, 4, 5, &'c. Years, would 
be expreffed by the following Series, 

— J — > — -y — -y — -. (STr. and con- 

fequently that the Value of a Life, 
whofe complement is », would be ex- 
preffed by the Series 

• nr ^ nrr ^ „^s "t" „^* H" „;.s > V3^t^. mC 

Sum of which I have afferted in my 

third Page to be — -^ — , where the Sig- 
nification of the Quantities P and r is 
explained. 

A s the Reafonings that led me to 
that general Expreflion, require fome- 
thing more than an ordinary Skill in the 
Dodrine of Series, I fliall forbear to 
mention them in this Place, and con- 
tent my felf with pointing out to the 
Reader a Method, whereby he may 
fatisfy him felf of the Truth of that 
Theorem, provided he underftand io 
much of a Series, as to be able to fum 
up a Geometric Progreflion. 

De- 



Appendix. 85 

Demonstration. 

Therefore, 
And 

— ^— — — -I -I- -4- T-l-^— T*** ••+•- • 

Therefore, 

» ■""" n '^^nr nrr nr^ nr^ nr*^ — ** 

But this is to be divided by r— i, or 
multiplied by 

Then multiplying adually thofe two 
Series's together, the ProduA will.be 
found to be 



a— I I I .^ I I I 

nr 



nrr nr^ nr* »r* nr^ 



n-i I JL — J Irf^C 

"777""^ »r* nr' ^^''* 

-^1^-^^ nr' nr"^^' 

~*" nr* nr' nr^ 



.^^f. 



nr^ 



And 



^6 A'PrP-E .Nai X. 

And adciingtJieT^nJjs^oCtfi^perpendi- 
cular Columns together, we fliall have 

» ••-.4 *T" «^j ■+ 



nr mr nr^ ^^ nr* »r^ "^^ «r** 






w.hich coiifequently i?.,equaL to 

which was to be demonftrated. 

-' I p.. it . i>e -i^equifcd. Jijbat jjupon: the 

Failing of a Life, fuch Part of the %^- 

*ijuity /hould belaid, as ^ may ,be pro- 

x-postional to the* time, elapfed fiiom the 

l(>begiRning 6£- the lafb Yeary.to thctime 

of the Life's failing, then tb©yaluaof 

th6 .Ufrwill-rbe^^ — ^P,., wh^r^in 
J- <a reprefentfi^'the. hy-pefbplic . Logarithm 
.U pfiihe Ratetof Jatei^ft. 

But becaufe there are^.n©. Tables 
prilB^ed o_f hyperhplig J^o^rithms^ and 
thgt t|ie R^ucflion of, a cqmmon I-o- 
garithm to an hyperbolic is ^ipmewhat 
khoriousy it4viil. be-fuiBcient here to 
fetnd^wn $he hyperbolic Logarithms 
of 1. 04, 1. 05, 1.06, which are refpec- 
tively,. 0.G3922, 0.04879, 0.05825, 

or — > — > — nearly. 

Ch APT<ER. 
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c H A p v"e r'» iir 

Explaihih^thei^kl of c9ffibin$d-Lwes. 

Suppo-siNG a*>fi<Stiiieu» Lille, wKofe 
>5umberof Chances tocontinue inkieing^ 
from Year to Year, be cdnftantly equal 
to^, and the NbihBef bfOharices for 
faffiAgi be cohftantly equal t& ^ fb 
that thfe od<k oiPitS'^bhtihuing diiuiii^ 
the Spacb'of an}! ohc Ycari be> to- its- 
faifeigr irf die fame infci-^al of Time i 
conltantly as a to ^, the Value of a» 
Annuity upon fuch Life would be ea-* 
fily found; 

For/ if we make-tf4-^=*, the Pro- 
babiUties of living i, 2,- 3, 4, 5^ ^c* 
Years would be- repfefented \iy. the 

S^ri^STyj ^^ ~r ^> 77»'^^' continued 

to itirniYy'y- aiM- cbttfeqiiently the" Va*- 
lue of aid AntfQity upon- fucH Life 
would hi txpTcfftd- by this new Series 
^ + -^, HI ^ + ^^ ^c. which be- 

tag a geometriQ Progreffion perpetual- 
ly decreafing, the Sum of it will be 

found 
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found to be -^—i thus, if a flands for 

21, and ^ for i, and alio r for 1.05, 
the Value of fuch Life would be 10 
Years Purchafe. 

From thefe Premiies the following 
Corollaries may be drawn : 

C o R o L LA R y I. 

An Annuity upon a fiditious Life 
being given, the Probability of its con- 
tinuing one Year in being is alfo given; 
for let the Value be=Af, then 

a Mr 

Corollary II. 

If a Life, whofe Value is deduced 
from our Tables, is found to be worth 
10 Years purchafe," then fuch Life is 
equivalent to a fiditious Life, whbfe 
Number of Chances for continuing one 
Year, is to the Number of Cjiances for 
its failing in that Year,, as 21 to i. 

Corollary III. ; : 

Wherefore having taken the Va- 
lue of a Life from our ^'Tables, or -calr 

culated 
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culated it according to the Rules pre- 
{bribed, we may transfer the Value of 
that Life to that of a fiditious Life, 
and find the Number of Chances it 
would have for continuing or failing 
Yearly. 

Corollary IV. 

And the Combination of two or more 
real Lives will be very near the fame 
as the Combination of fo many corre- 
iponding fiSiitious Laves ; and there- 
fore an Annuity granted upon one or 
more real Lives, is nearly of the fame 
Value as an Annuity upon a fiditious 
Life. 

These things being premifed, it 
will not be difHcult to determine the 
Value of an Annuity upon two or 
three, or as many joint Lives as may be 
afHgned. 

For let x reprefent the Probability 
of one Life's continuing from Year to 
Year, and^ the Probability of another 
Life's continuing the fame Time, then 

N ac- 
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according to the Principles of the Doc- 
trine of Chances, the Ternis 

Ay, xxyy^ x^j^y x^y*y x^y'^y ^c, 
will refpedively represent the Probabi- 
lities of continuing together, i, 2, 3, 
4, 5, ^c. Years; then the Value of an 
Annuity upon the two joint Lives, 



IfS ^t ^^ y* jpS u5 



which being a Geometrical Progreffion 
perpetually decreafing, the Sum of it 

will be found to be ^^ ; let now M 
be put for the Value of the firft Life, 
and P for the Value of the fecond, 
then by our firft Corollary it appears 

that ^==;j^, and y=-^^y and 
therefore having written thefe Values 
of X and J in the Expreffion -^, which 
is the Value of the two joint Lives, it 
will be changed into ^^^ — -— , 

which is the fame Theorem that I had 
given in my firft Edition, which came 
out feventeen Y^ars ago. 

It 
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It is true that in the fixth Page of 
this Book I have given a Theorem 
which feems very different from this, 
making the Value of the joint Lives to 

t>e M+f-dMp> wherein d reprefents 
the Intcreft of i I. and yet l may af- 
fure the Reader, that this lait Expref- 
fion is originally derived from the firft, 
and that whether one or the other is 
ufed, the Conclufions will very little 
difier, but the firft Theorem is better 
adapted to Annuities paid in Money, 
it being cuftomary that the laft Pay- 
ment, whether it be Yearly or Half- 
Yearly, is loft to the Purchafer ; where- 
as the fecond Theorem is better fitted 
to Annuities paid by a Grant of Land^ 
whereby the Purchafer makes Intereft 
of his Money to the laft Moment of 
his Life, for which Reafbn I have 
chofe to ufe the laft Expreffion in my 
Book. 

By following the fame Method of 

Inveftigation, we fliall find that if 

M) Pi ^denote three fingle Lives, an 

N 2 An- 
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Annuity upon thofe joint Lives will be ^ 

^^^" _- ; in the Cafe 
of Annuities payable in Money, or 

a^f+^ff'^L-z^^i" ^ *^' Cafe of 
Annuities paid by a Grant of Lands. 

Chapter III. 

Containing the Detnonftration of the 
Rules given in Problems ^tb and 
$tb, for determining tbe longefl 
Life, 

IjET X and j^ reprefent the refpec- 
tive Probabilities which two Lives have 
of continuing one Year in being, there- 
fore i—x is the Probability of the firft 
Life's failing in one Year, and i— ^ 
the Probability of the fecond Life's 
failing in one Year: Therefore multi- . 
plying thefe two Probabilities toge- 
ther, the Produd i—x^y+xy will 
reprefent the Probability of the two 
Lives failing in one Year, and if this 
be fubtraded from Unity, the Remain- 
der 
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der x+y—xy will exprefe the Probabi- 
lity of one at leaft of the two Lives 
outliving one Year, which is fufficient 
for eftablifliing the firft Year's Rent 

And for the fame Reafon xx-^yy — 
xxyy will exprels the Probability of one. 
at leaft of the tvl'o Lives outliving two 
Years, which is fufficient to eftablilh 
the fecond Year's Rent. 

From the two Steps we have taken, 
it plainly appears that the longeft of 
two Lives Is expreffible by the three 
following Series ; 

X XX- *' ** x^ 

1-—- -U— -I-— -*- — 

r ^^ rr ^^ r» ^^ r* ^^ r» 

^^ r /^ rr ^^ r^ ^^ r* ^^ r» 
xy "xyy x^ y^ x*y* x' y^ 
r rr r^ r* r' 

Whereof the firft reprefents an Annui- 
ty upon the firft Life, the (econd an 
Annuity upon the fecond Life, and the 
third an Annuity upon the two joint 
Lives ; and therefore we may conclude 
that an Annuity upon the longeft of 
two Lives, is die Difference between 

the 
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the Sum of the Values of the fingle 
Lives, and the Value of the joint lives, 
which has been ezprefled in my 14th 

Page by the Symbols M-^-P—MP. 

• In the £ime manner it will be found 
that if ;^, J', %i reprefent the refpedive 
Probabilities of three Lives living one 
Year, then the Probability of their not 
failing all three in one Year will be 
expreffed by x-i-y+z — xy--xz—y%+ 
9^y which is fufficient to ground this 
Conclufion, that an Annuity upon 
the longeft of three Lives, is the Sum 
of the fingle Lives, minus the Sum of 
the joint Lives, plus the three joint 
Lives, which has been exprcfled by 
me, by the Symbols M+P+^WP 

—M^P^MP\ 

From the foregoing Conclufions, 
it is eafily perceived how the Value of 
the longeft of any Number of Lives 
ought to be determined, viz. by the 
Sum of the Valu«s of the fingle 
Lives, minus the Sum of the Values of 
all the joint Lives taken two and 

two 
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two, plus the Sum of dl the joint 
Lives taken three and three, minus the 
Sum of all the joint Lives taken four 
.and four, and fo on by alternate Ad- 
ditions and Subtractions. 

C H A P T R R IV. 

Containing the Demonjirations of what 
has been /aid concerning Reverfions^ 
and the Value of one Life after orn 
or more Lives, 

I °. It plainly appears that the pre- 
fent Value of a Reverfion after one 
Life, is the Difference between the 
Perpetuity, and the Value of the Life 
in Poffeffion : Thus, if the Life in Pof- 
fefHon be worth 14 Years purchafe, 
and that I have the Reversion after 
that Life, and have a mind to fell it, I 
xiiuft have for it 1 1 Years purchafe, 
which is the Difference between the 
Perpetuity 25, and 14 the Value of 
the Life, when Money is rated at 4 
p£r Cent. 

2Mt 



96 Appendix. 

2**. It is as evident that the Rever- 
fion after two, three, or more Lives, 
is the Difference between the Perpe- 
tuity,, and the longeft of all the Lives. 

But the Value of a Life after one 
or more Lives not being Co obvious, I 
think it is proper to iniift upon it more 
largely ; let x therefore reprefent the 
Probability of the Expedlant's Life con- 
tinuing one Year in being, and y the 
Probability of the fecond Life's conti- 
nuing alfo one Year in being, and there- 
fore I— ;y is the Probability of that fe- 
cond Life's failing in that Year ; from 
which it follows, according to the 
Dodlrine of Chances, that the Proba- 
bility of the firft Life's continuing one 
Year, and of the fecond's failing in 
that Year, is a; x i— ^y, or x—xy^ which 
is a fufHcient foundation for drawing 
the following G)nclulion, vi%. that 
the Value of the firft Life after the fe- 
cond is the Value of that firft Life mi- 
nus the Value of the two joint Lives, 
which I have exprefled by the Symbols 

In 
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In the fame manner, if x,jf, ss, re- 

prefent the refpedive Probabilities of 

three Lfves continuing one Year, then 

»x 1 —y X I — », will reprefent the Pro- 
bability of the firft Life's continuing one 
Year, and of th'fe other two Lives fail- 
ing in that Year ; but the foregoing 
ExprefHon is brought, by adual Multi- 
plication, to its Equivalent x—xy — x% 
-^-xyZyfrom. whence can be deduced by 
meer Infpedion the Rule given in our 
20th pag. vi%. that the prefent Value 
of the nrft Life's Expectation after the 
Failing of the other two, is 

Chapter V. 

Containing the Demonflration of what 
has been ajferted in the Solution of 
the loth and 26th Problems, 

It appears from the Solution of the 
loth Problem, that M* denoting the 
prefent Value of an Annuity to conti- 
nue fo long as three Lives of the lame 

O Age 
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Age fubfift together, let us fuppofc that 
n denotes the Number of Years during 
which the Annuity will continue ; then 
fqppofing r to exprefs the Rate of In- 
tereft, it is well known that the pre- 
fent Value of that Annuity will be 



1 — 



— -^, wherefore we have the Equation 

Jlf*=— — -, or making r — 1=«/, 

I— L 
M''= —T-i froni whence will be de- 
deduced ^=:i—<a?A/", and confequent- 

ly r** — ,_Ij^i»' Now let us fuppofe that 
a Sum/" is to be received to eternity at 
the equal Intervals of Time, denoted 
by «, and that we want to find the 
prefent Value of it ; it is plain to thofe 
who have made fome Proficiency in 

Algebra, that -J^— is the prefent Value 

of it, let us therefore in the room of r* 

fubftitute its Value found before, viz, 

I 
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,-r5j^> and then r'— i will be found 

^^"^^ ^° i^F> and confequently 
J--.=^}i^^f, which is the Affer- 

tion of my 23d Page, 

Now- it will beeafy to find ;;, for 
let us fuppofe ^_L_== % then r»=7; 
and therefore n = JClI. 

ug. r 

The 25th Problem has fome Affi- 
nity with the loth, in the former 
it was required to know the prefent 
Value of a Sumy^ payable at the Fail- 
ing of any one of three equal Lives, 
but in the latter the three Lives are 
fuppofed unequal ; but befides, it is 
extended to two other Cafes, viz. to 
the prefent Value of a Sum y to be 
paid after the Failing of any two of 
the Lives, as alfo to the prefent Value 
of a Sum /"to be paid after the Failing 
of the three Lives. 

For in the firfl Cafe, let us imagine 
an Annuity to be paid as long as the 
three Lives are in being j or, which is 
the fame thing, till one of the Lives 

fails. 
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^s, and let us fuppofe that R repre- 
fents the Value of the three joint Lives ; 
let us alfb fuppofe that n is the Num- 
ber of Years after which this will hap- 
pen, and that d is the Intereft of i/. 

therefore ^ is the prefent Value of the 



I 



Sum/to be then paid, but R =— j^, 
therefore— = I — dR. and therefore^ 

r* r 

=1— <//?x/ 

But the fecond Cafe has fbmething 
more of Difficulty, and therefore Ifhall 
enlarge a little more upon it ; let us 
imagine now that there is an Annuity 
to continue not only as long as the 
three equal Lives are in being, but as 
long as any two of the laid Lives are 
in being ; now in order to find the pre- 
fent Value of the (aid Annuity, let us 
fuppofe that x, jy, %y reprefent the re- 
fpedive Probabilities of the faid Lives 
continuing one Year. Therefore, 

1°. ;>?^2r reprefents the Probability 
©f their all outliving the Year. 

2^ 
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2°. xyxi—z^ or xy^xyz repre- 
fents the Probability of the two firft 
outliving the Year, and of the third 
failing in that Year. 

3**. xz%i^ reprefents the Proba* 
bility of the firft and third's outliving 
the Year, and of the fecond's failing in 
that Year. 

4**. ^;3fx I — Xi or yz — xy% repre- 
fents the Probability of the fecond and 
third's outliving the Year, and of the 
firft's feiHng in that Year. 

Then adding thofe feveral Produ<fts 
together, their Sum will be found cr 
qual to xy+xz-+yz — 2xyZi which is 
an Indication that the prefent Value of 
an Annuity to continue as long as two 
of the faid Lives are in being is 
'MP+M^^+JMc-^2MPM:^ which we 
may fuppofe = T* 

L E T us now compare this with an 
Annuity certain to continue n Years, 
the Rate of Intereft being fuppofed 
p= r, and r — i = ^, then we fliall 

have 
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m 



have the Equation -~ = T, froia 
whence we fliall find --- i_^7j and 

confequently -7 which is the prefent 
V alue of the Expedition required, is 

By the fame Method of Procefs, we 
may find the prefent Value of an An- 
nuity to continue fo long as any one 
of the three Lives in queftion is fub- 
fifting, for let x^ jr, «, reprefent the 
iame things as before. 

I®. A? J' « reprefents the Probability 
of the three Lives outliving the firft 
Year. 

fents the Probability of two of them 
outliving the Year, and of the third's 
failing in that Year. 

3**. ^ X i—y y i-^z, or x-'Xy—xx 
•+-xy% reprefents the Probability of the 
firft Life's outliving the Year, and of 
the other two failing in that Year. 

4°. 
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4°. y X I— ^ X i-~j2r, or y.-^xy^-xy 
•hxyz reprefents the Probability of 
the fecond Life's outliving the Year, 
and of the other two lading in that 
Year. 

5 **. ^ X i-^ X i-_y, or z^z —yz 
-hxyz reprefents the Probability of the 
third Life's outliving the Year, and of 
the other two failing in that Year. 

N o w the Sum of all this is x +y 
+ sii — xy — xz—yz + xyz, which 
is an Indication that the Value of an 
Annuity to continue as long as any 
one of three Lives is in being ought to 
be expr efled b y M-hP-h^MP-M^ 
-P^MP^ and this laft Cafe may 
be looked upon as a Confirmation of 
the Rule given in our 5th Problem. 



Chap- 
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C H A P T B R VI. 

Containing the Demonfiratim of what 
has been faid concerning fuccejfve 
Lives pag. 33. and following. 

What has been there faid amounts 
to this ; The prefent Values of Annui- 
ties certain for any particular Number 
of Years being given, to find the pre- 
fent Value of an Annuity to continue 
as long as the Sum of thofe Years. 

L E T us fuppofe that M reprefents 
the prefent Value of an Annuity to 
continue n Years, and that P reprefents 
the prefent Value of an Annuity to 
continue p Years; the firft Queftion is, 
how from thefe Datas to find the pre- 
fent Value of an Annuity to continue 
n^p Years, the Inveftigation of which 
is as follows ; let r be the Rate of In- 
tereft, and fuppofe r— i which de- 
notes the Intereft of i /. = dy then, 






I ^. M = -x^, therefore \=^i—dMy 

a * r 

and 



L 
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and for the fame Reafon -7=1— ^ P. 

Therefore*;ir^ = r^Wx i-dP ^ 

I _ d M—dP -hddMP, Let now 
S be fuppofed to be the Value of the 
Annuity which is to continue n-hp 

Years, then tt7 = i—d/. Therefore 

i-d/=i IdM^dP^ddMP', then 
fubtrading Unity on both Sides, divi-r 
ding all by af, and changing the SignSj 
we fhall have/= M-^P^dMP, 

2°. By the fame Method of Pro- 
cefs, it will be eafy to find that if M, 
P, ^ reprcfent Annuities to continue 
for the relpedive Number of Years 
«, py q^ then the Value of an Annuity 
to continue n-^p-^-q Years will be 
M+P+^dM^dP-d^ddMP^ 
the Continuation of which is obvious. 

Let us now fuppofe that the In- 
tervals fti pi q^ are equal, then the 
Values M^ P, ^ are alfo equal, in 
which cafe, the foregoing Canon will 
be changed into this, 3 M— 3 ^ Af Af 

P but 
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but if this Numerator be fubtraAed 
from Unity, the remainder will be 

and fiibtrading this again from Unity, 
the original Numerator will be reftored, 
and will be equivalent to 
J w_ I — </M^S and confequently, if 
^ reprefents the Value of an Annuity 
to continue a cer^in Number of Years, 

tlien ir-"^"^ will reprefent the Valu? 
of an Annuity to continue three times 

?s long. 

And univerfally, if Af ftands for 
the Value of an Annuity to continue 
a certain Number of Years, then 

i=iE^" will reprefent the Value of 
an Annuity to continue n times as 

long. 
A N D if /? were infinite, I fay that 

j—ciM^ woul4 be = 9> from whence 

the Value would be =-jor ^^j which 

reprefents the V^lue of the ferpetyity. 

But 
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But that thei^e liiay retnainho fem- 
ale about what we haveaffei'ted above, 
that in the Cafeof»bdilg infinite, 

I — dM^" would Vanifli; I prove it 
thus, -J > -^j therefore i > dM^ there- 
fore I — dM is a Fradion left than 
Unity : now it is well known that a 
Fradion leis than Unity being railed 
to an infinite Power, is nothing, and 
was therefore lafely neglcded. 

C H A P T B R VII. 

Containing the Demonftration of what 
has been ajferted in the Pages 73 
and 74, concerning half-yearly Pay- 
mentSy as alfo the Invefttgatton of 
fome Theorems relating io that Sub- 
je&» 

It is well knoWn that if an An- 
nuity -^ is ' to continue n -Years, the 

A-d- 

pref«nt Value, of it is. r»;; . fuppo- 

r—i 

fing r to repxffenf tfee R^te of In- 
P 2 tereft; 
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tereft ; now to make a proper Appli- 
cation of this Theorem to half- Yearly 
Payments, I look upon n as reprefent- 
ing indifferently the Number of Pay- 
ments and the Number of Years ; let us 
now fuppofe a half- Yearly Rent B of 
the fame prefent Value as the former, 
and to continue as long, then the Num- 
ber of Payments in this cafe will be 
2», but the Rate of intereft, inftead of 
being r, is now r», which being raifed 
to the Power 2», will be r* as before ; 
for which Reafon the prefent Value of 

the half-Yearly Payments is r" 

T-' » 

but by Hypthefis, the prefent Values 
of the Yearly and half-yearly Payments 

are the fame; therefore r« = 



jB-;= 



B 

X , and dividing both fides of the 

r^ — I 

Equation by \ — A we £hal! have 

A B 

^ — ;F^ , from whence wiH be de- 
duce 
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duced B = ^^^ ^-^i and in the fame 

manner, if the Payments were to be 
made quarterly, then B would be = 

I 

^1^^ X ^, and fo on. 

But if we fuppofe that a Rent fhall 
be paid half-yearly, and that it fhall 
alfo be one half of what would be 
given for an annual Rent, and that 
the two Rents fhall be of the fame 
Duration ; then the prefent Values of 
the Yearly and half-yearly Rents will 
be different, for let M and P be the 
prefent Values of the Yearly and half- 



j^J 



yearly Rents, then M=: ^ > and 

P s=- -__-_L , and dividing both Values 

^y ■^— 7> we fhall have M, P : i 
pri » ^;|^. , and confequently P =; 



XT- 



Tm 
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The two laft Problems bring to 
liiy Mind an Aflertion which was 
maintained about fix Years ago in a 
Pamphlet then publifhed, which was, 
that it would be of great Advantage to 
a Perfbn who pays an Annuity, to dif- 
charge it by half-yearly Payments, 
each of one half the Annuity in Que- 
ftion ; the Reafbn of which was, 
that then the time of paying ofF the 
Principal Would be confiderably fhor- 
tened : I had not the curiofity to 
read the Author's Calculation, becaufe 
I thought it too long ; fince which Time 
I thought fit to examine the thing, and 
found that indeed the Time would be 
Shortened, but not fo confiderably as 
the Author imagined ; which to prove, 
i fuppofed a Principal of 2000 /. an 
Annuity of 100/. and the Rate of 
hitereft 1*04: in confequehce of^hich, 
I found that the Principal would, be 
difchargcd in 41 Years; this being 
founded on the general Theorem 



A^± 



/ = P, in which A reprelents 



r—i 



the 
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^e Annuity, P the Principal, r the 
Rate of Intereft, and n the Number 
of Years ; now to apply this to tlie 
Cafe of half-yearly Payments, let us 
fuppofe that p denotes the Number of 
Years in which the Principal will be 
difcharged, therefore 2p will be the 
Number of Payments; r/^the Annui- 
ty, and r^ the Rate of Intereft : which 
being relpedively fubftituted in the 
Room of », Ai r, we fliall have 

i ^ 

now L. P = but rl -T I =s 

0.019804, which being fuppofedt= w, 
we fliall have 4/^— ^=:mP, and ^ 

r r 

= T A-— mP,OT^ = 19.39 2 ; there- 

r 

fore '- = -^—y or r* = _5^, and 
50 10.392 10.392 

p log. r = hg, 50 — /<>r. 10-392 == . 
0.6822709, therefore p==z^^.^ 
again, %r = o.oi70333> therefore 

'__ 0.06822709 __. . n.r. p. ; and therefore 
/^ 0.0170333* ~ '' 

the 
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the Advantage of paying half-yearly 
would amount to no more than gain- 
ing one Year in 41. 

Qju A R T E R L y Payments, or half- 
quarterly) nay even Payments made at 
every Inftant of Time, would not 
much accelerate the Difcharge of the 
Principal. Which to prove, let us re- 
fume once more our general TJieorem 



A-± 



r*j= P y let us now imagine that 



T 

the Number of Inftants in the Year 
is=/, let us further fuppofe that s is the 
Number of Years in which the Princi- 
pal will be difcharged, then in the 

room of A^ writing i-y^j in the room of 
r, writing r^; and in the room of «, 

writing st, we Ihall have ' ^ / 

J - J" 

= P. But it is known, that if/ repre- 
fents an infinite Number, fuch as is 
the Number of Inftants in one Year, 

then 
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then r'^— i*=T^''<g'' ^> '^'^ ^ave there- 
fore ^^•" >•' = P, or-j-^==: P ; let 

JL leg. r "^- '^ 

the Logarithm of r be fuppofed = a, 
therefore A —-.== a P, and :^= A^ 
aPf and r'^j^-^ which, fuppofe, 
ts.S. then J=^i^ : But it is to be 

^^ log. r 

noted, that a reprefents the hyperbolic 
Logarithm of r, which is, a§ we have 
feen before, 0,0392207 when r ftands 
for 1,04 ; this being fuppofed, the Lo- 
garithm of ^ will be found to be 
0,6663794, which being divided by 
the Logarithm of r, viz, 0,0170333, 
the Quotient will be 39,1 Years ; but 
in this lad Oepration the Logarithms 
of ^and r, may be taken out of a 
common Table. 



Q^ Chap- 
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Chapter VIII. 

Containing the Demonfiration of what 
has been /aid concerning the Pro- 
babilities of Survivorpip* 

What I call Complement of Life 
having been defined before pag. 2. I 
fliall proceed to make ufe of that 
Word as often as occafion fhall re- 
quire. 

Hypothesis. 

ABCDEFG S 

TTTTTI T 

Let it be fuppofed that the Complex 
ment of Life ^S being divided into 
an infinite Number of equal Parts re- 
prefenting Moments, the Probabilities 
of living from A to B, from A to C, 
from A to £), ^c. are relpedtiveJy 
proportional to the feveral Comple- 
ments SBi SCf SDy in fo much that 
thefe Probabilities may refpedively be 

reprefented by the Fradions ^, J£ ~ 

u A SA S A 

&'c. This Hypothefis being admitted, 

the 
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the following Corojlaries may be de- 
duced from it. 

Corollary I. 

The Probability of Life's failing in 
any Interval of Time AF is meafured 

by the Fradion J3J. 

Corollary II. 

When the Interval AF is once 
paft, the Probability of Life's conti- 
nuing from i^ to G is ||, for at Fy the 
Complement of Life is SF^ and the 
Probability of its felling is :|^. 

Corollary IIL 

The Probability of Life's continu- 
ing from A to F, and then felling from 

Co R o L L a R y IV. 

The Probability of Life's failing in 
any two or more equal Intervals of 

Q^ a Time 
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Time aiHgned between A and S are 
exadly the Tame) the Efiimation being 
made at A confidered as* the prefent 
Time. 

These things premifed, it will not 
be difficult to folve the following Pro- 
blem. 

Tisco "Lives being giverty to find the 
Proif ability of one of them fixed upon^ 
furviving the other. 

A Bb S 

F ^ Ce S 

1 II'" " r 

For, let the Complements of the 
two Lives be refpedively AS=nSind 
FSs=py upon which take the two In- 
tervals AB^ FC=Zy as alfo the two 
Moments B b, Cc==%. 

The Probability of the firlt. Life's 
continuing from AtoBj or beyond 
it, is ^; the Probability of the fecond's 
continuing from F to C, and then 
failing in the Interval C Cy is by the 
third Corollary ^, therefore the Pro- 
bability 
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bability of the firft Life's continuing 
during the time AB or beyond it, and 
of the fecond's failing juft at the end 
of that Time is meafured by -^>*y 
= f^=i^, whofe Fluent nz^izz will 
exprefs the Probability of the firft 
Life's continuing during any Interval 
of Time or beyond it, and of the fe- 
cond's failing any time before or pre- 
cilely at the end of that Interval. 

Let now p be written inftead of ar, 
and then the Probability of the firft 
Life's furviving the fecond, will be 

np n 

From the foregoing Conclufion we 
may immediately infer that the Pro- 
bability of the fecond Life's furviving 

the firft is ^» 
tt 

By the fame method of arguing, 

we may proceed to the finding the 

Probability of any one of any Number 

of given Lives furviving all the reft, 

and thereby verifying what we have 

faid in Pag. 43 and 44. 

FINIS. 
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VALUATION 

T 

ANNUITIES 

For 

LIVES, ^c. 



OME Tiihe ago, I pubWd an 
Effay on the Mcthpd pf afccrtain'^ 
ing the Value of Annuities, and of 
Leafe$ teduced to An&uitie? ccr* 
taifi, for one or more Lives j ax^ 
therein I laid down this Pofitiori as the Ground- 
work, viz, that the even Chance of the Duration of 
a life, computed onCe only for the whole Life, was 
the fole trwc Mcafure of the Value of fin Annuity 
B depending 
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depending on that Life. But fince fome.Pcrfons 
have made Obfervations on this my Method, and 
Others have formd Valuations of thefc Eftates, 
and have defended and ftiU adhere to the Method 
prefcribcd by Dr. Halky ; I think it will not b^ 
^fs to make foo^e Remarks upon tbem^ partly 
to anfwer and remove the Obje(ftions which have 
been ofFerd, but chiefly, becaufe it gives me ai> 
Opportunity to maintain and further confirm the 
fundamental Pofition. 

Amongft my Adverfaries Mr. H. B. appears 
to be moft potent, and indeed the pnly one vrfio 
deferves any ferious Confidcration ; and the <2pc- 
ftion between him and me is> Whether Dr. Hallef% 
Rule or mine be the righter, for forming an Efti- 
mate of the Vahic of Anniriticson a (ingle ^ven 
Life. The Dr's Rule is to find the Value of thc^ 
Annuity for each Year of the given Life to an 
loo \ which is done, and can be no otherwifc 
done, but by computing the Chances of Morta- 
Jity arifi gg in each Vear,^ and deducing the Value 
thereof out of the Value of an Annuity abfolute 
for that Year, and then to put together all the 
Valiie^ fo cOlle£led, and the S«m total is the 
Value of the Annuity for the given Life. Mine 
Is, to. 6pd to what Term of Years any Life is 
equal, or an even Chance may probacy conti- 
nue ; and the Value of an Annuity for the given 
Life wUi be the fame a^ the Value of an Annuity 
for that Term of Years. 

Now if my Rule be a right one, and £r©n» 
the fiender Objeftions made to it, and the. weak 

Defence 
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Defence of the other by this Advocate, and, if this 
other could be defended, by this Hand it would 
have been defended, I am fully fatisfied that it is 
a right one ; this my Rule, and the Tables 
' formd upon it, will have a manifeft Advantage 
over any other Rule, and any Tables that have* 
been or can be^ planrted from thence. By the 
other Rale, if the Value of an Annuity for a 
given Life, is to be computed, the Computer, 
on every Variation tof the Rate of Intcreft, whe- 
ther real or on SuppofitipB only, muft, of Necef- 
Cty, calculate the Value of the Annuity for cfvery 
•individual Year, to which the Life of the Peribn 
nominated may poffibly continue, for each Year 
feparately and^ diftinftly, tho* it (hould happen 
to be 80, 90, or an 100 Years j and believe me, 
thofe who have tried it, have found this not only 
a tedious, but very intricate Affair: Nay, this 
elaborate and perplex Calculation does^ not attend 
only on every Change of the Race of Intereft, but 
occurs again in fome Meafure on every Age of 
Life, tho* it differs one Year only, and even iho* 
the Rate of Intereft is, or is fuppofed to be, the 
fame. On the other Side, and upon my Rule, 
let -the Rate of Interefl vary as often or as much 
as you will, cither in PraAice or Imagination, yet 
the Chance of the Duration of a Life of one and 
the fame Age, in one and the fame Country, will 
not vary, but perpetually be the fanie, and equal 
to the fame Term of Years, and fuch Term df 
Years appears in my Tables on the firf! View. 

Thefc Tables go farther, and fliow what is the 

Value of fuch Term, that is, what m the Value 

Bz of 
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of the Annuity for the given Life at the Rates 
of 3, 4, 5, and 6 per Cent. Intereft. And if 
wc could fuppofc that the Intereft of Money 
Ihould fall from 3 to 2^, or to 2, which I do not 
fufpeft will ever be the Cafe, at leaft not fo foon 
as fome People vulgarly imagia ; yet the Term, 
to which the given Life is equal, will be perpe- 
tually the fame, and will appear in thefe Tables'; 
and, fuch Term being once known, the Value of 
fuch Term will be eafily found out by the com- 
mon Tables, which fhall then be in Ufe, for the 
Value of Terms for Years, at the Rates of ,2 
or 2 i ; for I make no Doubt, but that, if and 
when thofe fliall become the common Rates of 
Intereft, fuch Tables will be conftrudted, for they 
are very eafily conftrufted, and will be in every 
body's Hand. 

Mr. H, B. begins his Attack on the Eflay, 
with fome Obfervations on the Table for An- 
nuities on a fingle Life ; but fince I have thought 
fit, for the Reafons which I fliall hereafter, men- 
tion to alter it, there is no Need to take any No- 
tice of them. From my Table he proceeds to con- 
fided the Rule which I juft now mentiond,and fays, 
he will give a few Reafons why he thinks the very 
Foundation I go upon is wrong, and the Rule I 
firft lay down not a right one. I am very much 
obliged to the Gcndeman, that he will give but a 
few Reafons againft the Rule ; and more fo, that 
he has reduced thofe few to one ; but he is Matter 
of his own Reafon. The Rule I have already fct 
forth; and the Inftance I gave of it, which 'tis 
tteCffiary to rfcpeat here, becaufc of frequent Re. 

ferences 
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fercnces to it hereafter, was this : The Number 
of Perfons of the Age of 10, of which we will 
fuppofcTf to be, 'by a Calculation made on the 
Brefiaw Table, is 661; the Half of this is 
330 i ; and this Number we find between 51 and 
52, fo that A has an even Chance to live 41 
Years and fomething over. A Term for 41 
Years Intereft computed at 6/. fer Cm, is in 
Value 15 — 12 Centefimals; therefore an An- 
nuity for the Life of A^ who has an even Chance 
to live 41 Years and beyond, muft be worth 
15 — 12 Centefimals and above. This Author 
admits the Premifles to be true -, viz. that A has 
an even Chance to live 41 Years \ that a Term 
for 41 Years is in Value 15 — 12 ; but denies the 
Conclufion, vix, that an Annuity for his Life is 
worth 15 — 12. His Reafon for denying this 
Conclufion runs thus : "Tbat^ tbo" the Chances of 
A's dying before 51 or after 51 are equal in Num- 
ber^ yet they are not equal in Value, He then 
eftabliflies the Truth of this Pofition by a Demon- 
ftration, in two feveral Inftances, and from thence^ 
without further Proof or Allegation, conduces : 
Confequently^ an Annuity for A's Life^ who has an 
even Chance to live 41 Xears and beyond, is not 
ivorthas much as an Annuity for 41 Tears abfolute^ 
that is^ is not worth 15 — 12, ;^E, D. 

When he fays, that thefe Chances are of une- 
qual Value, I fuppofe he means, that the An- 
nuities, attendant on thofe Chances for each Year, 
^re of unequal Value ; and he cannot well mean 
any Thing elfe, becaufe in any other Senfe the Po- 
fuion is not true •, he might have favcd himfelf the 

Trouble 
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Trouble of a Dcmonftration, that thefe Chancc$ 
are of unequal Value, fince the Annuities at- 
tending them are Part in Pofleflion, and Part in 
Reverfion \ and, to be fure, there could not be 
Occafion for a Demonftration, at leaft, not in 
two Inftances, to have Ihown that the. Annuities 
for a Year of a Life muft be of more or lels 
Value, as they are more or lefs removed from 
the firft Year's Annuity ; for Inftance, that 
the prefent Value of an Annuity for the fc- . 
vcnth Year of a Man's Life is greater than 
the Value of the like Annuity for his twentieth 
Year. Admitting then, that thefe Chances, or 
the Annuities attending them, are of unequal 
Value, to which, after fuch an irrefragable Proof 
as two Demonftrations, I (hall certainly fubmit ; 
Does it follow from thence, that the Rule and the 
Values produced by it are wrong ? This is the 
Conclufion which he draws ; but, as I apprehend, 
long before he is come at it, for thefe Premifles 
and thefe Demonftrations do no more prove it, 
than they do, that the three Angles of an equila- 
teral Triangle are equal to two rfght ones. He 
admits that the Rule does not dircft to put in 
more Chances in Number, than the Annuitant has 
a Right to ; and he does not fo much as aflerr, 
that it takes in any Chances of greater Value than 
he has a Right to ; and this ought not only to 
have been afferted, but proved too, otherwifethe 
Confequence he draws is a ftrange one ; for the 
Argument, as it nowftands, i§ no better than 
this : An Annuitant, by this Rule, has no more 
Chances in Number, than he has a Right to ; 

but. 



i 



but, in Fad, there are fome Chances of greater 
Value than others, without proving or even aflert- 
ing, that any fuch Chances of greater Valufe 
are inferted in the Computation. Now finea 
the Matter in Difputc is not, whether fudi 
Annuitant, by Virtue of the Rule, has more 
Chances in Number, but whether he has fomq 
better in Value, than he has a Right to : This is 
evidently to beg the Queftion, ^nd not to prove it^ 
notwithftanding the terrible Sdngatthe Tail of 
it ; for the Demonftrations plainly go to one Pro- 
pofition, viz. to prove this ths er that is the 
Value of fuch Chances; and the Argument 
concludes to another, viz. to fuch and fuch 
Chances the Annuitant has a Right, and no 
other. 

However, to help out a lame Argument, for 
fuch I muft call it, as here formd, I will admit, 
that the Rule does dired to put in, and that the 
Value produced thereby does includt, all thofe 
Chances which arifc on the Life of ^, before he 
aiTives at the Age of 41 ; and that the Chances, 
fo inferted, are of greater Value, than thofc 
which arife after. he is pad 41 Years. But not 
one Word of Proof is here fo much as ofiferd, 
that thefe greater Values are not the real Values, 
which an Annuitant on the Life of A has the 
Chance to receive ; and in the Eflay it is afierted, 
and fo ftrongly and fully proved, that thefe 
greater Values^ and ho other, are the very Values 
which fuch an Annuitant has a Chance to receive* 
that I cannot well add any thing to confirm it.* 

But 
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But this Author, inftcad of attempting to inVst- 
Bdate thefe Arguments, or to prove that the 
Annuitant on the Life of A^ who has an cVert 
Chance to live 41 Years, has not an even Chancd 
to enjoy his Annuity for as many Years as he hai 
an even Chance to live, that is, 41 Years, or to 
enjoy thofe Chances which arife in thofe firft 41 
Years of his Life ; which he mufl- do, before he 
deftroys the Foundation of my Rule, and yet 
I may be confident he never will be able to do ; 
inftead of this, he very valiantly demonftrateS 
fomething, which, to be fure no Man did ever 
make any 'Doubt of, that the Chances, or the 
Values attending them, where fome are in Pof- 
leflion, and fome are in Revcrfion, are not all of , 
equal Value. 

Since this Author is fo full of, and fo learned 
in, the Doftrine of Chances, as he calls it, I will 
take the Liberty of offering to his Confideration 
an Argument or two, in Behalf pf my Rule, 
according to his Way of Thinking. The Value of 
the Chances in this Cafe, depends on, or is 
one and the fame Thing, as, the Value of 
the Annuities dependant on thofe Chances. All 
the poflible Chances, which an Annuitant has 
on the Life of yf, are agreed to be 661, and of 
thofe he has an even Chance to enjoy a Moiety, 
that is, 330 1. The Annuities which attend 
thofe Chances for the whole life, are Annuitie$ 
for a Term of 90 Years, it being fuppofed pofTi- 
ble that he may live for fo many Years • the total 
Value of them for 90 Years, a? I compute, is 
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16*58 Centdhnais^ tnd tht Vjatqc of chdfe ia 
PofieffiQnfor4i Years is 15-129 andof thoft 
in Revdrfion 1*46. Siftfi: then (hcAnnukanc qn 
the Life of J^ has an eren Chance to 330! 
Chances on his Ufc, and the Annukies will a&* 
tend thofe Chances j and fince tbcfe 330J 
Chances wiU, and from the Nature of the ^a 
of' Man of Ncceffity mv&t arifc in the firft Part 
6f thofe 90 Years, if they arife nt all, and 'tis 
fuppofed in the Cafe to be an even Chance that 
& many Chamres will arife in his Life : He muft 
then of Ncccflity have the Annuities attending 
thofe Tery Chances, that is^ he muft have the An- 
nuities forthe^firft 41 Years of Life. This Autbor, 
or whoever will undertake to amfwer this Argu- 
ment, muft (bow that 'tis poflible for an An<^ 
nuitant on the Uk of ^ to have the Benefit of all 
chefe 330 i Chances, to which Numlyr of 
Chances he has without Difpute a Right or an 
even Chance to enjoy,' unlefs he does enjoy thoft 
which arife in the firft Part of Life, and in imme* 
diate Pofleflion, that is, thofe of the greateft 
V^ue ; and this I am very fure he cannot (how. 
Again, Thefe Pofidons are not contefted ; 
That an Annuity for a Term of 41 Years is in 
Value 15-12; and that an Annuitant for thf 
Life of A has an even Chance that A Jives for 
41 Years. 'Tis a Maxim made uie of by this 
Author, and is certainly a true one, that in eftiw 
mating the Value of Annuities for a Life all th^ 
poffible Chances of Life muft be computed* 
From hence I argue thus : To dUmate the V^Iih: 

C . oi 
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of an Anrttiity for the Life of yf, we muft conw 
pute aU the poffiblc Chances on the Life of ^ ^ 
the Chance that ^ lives for 41 Years 13 an evcm 
Chance^ and conlequenily is one of the poITible 
Chances on the Life of A\ therefore to eftimate 
the Value of an Annuity for his Life wc mufl: 
Compute this even Chaace. • The even Chance oa 
' this Life is to » Tcpm for 41 Y^rs. A Ternx* 
for 41 is in Value 15-12. Therefore the Value 
of an Annuity for this Life is 15-ta.^ 

This Author, having by this and by 'no othar 

, Argument demoliQui my Rule, even to the very 
Foundations, as he expreffes himfetf,. proceeds to 
confider Dr. HaUey^s Rale y and, having, :giveh ife 
us, pronounces that 'tis moft certainly right, my 
Objedions notwithftanding^ and, to be even vnth 
him, I %,.notvrithftatidmg hisJDefishce, diatkia 

. certainly wrong. One of nny Exceptions to his 
R^le,' and which this Writer's Obfervations on it 
make neceffary to repeat, is this : That the 
Value produced by his Rule is hot the Value of 
an Annuity for the Life of A, but wiU be the 
Value of 90 feveral Annuities oj? Grants made to 
90 fet^eral Perfons, fuppofe to N. 1, to N. 2, 
and fo on to'N. 90, formd, ia'this Manner, viz.. 
*oN. I for a Year, if hefliall live from 10 to li 
Tears of Age 5 to N. 2 for a Year,, if .he fliall live 
from 1 1 to 12 Years Age ; and fo on fuccef-^ 
fively to N. 90 for a Year, if he fliall live 
from 99 to an 100 Years Age. 1 then affirnn 
that the Yahje of an. Annuity for the Life of A 
^bfolutely, or for 90 Years, if A fo long lives, 
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is of a different and much greater Value than 
the Intereft of Nv i, N. 2. and fo on to 90, all 
put together. To this he fays, that it woud 
take up too much Time to anfwer all the Argu-' 
ments I have brought to fupport this Affertion. 
This furdy is a very fmall Rcafon for not at- 
tempting to anfwer any df them, or the molt 
material of -them ; and fom People wUl be apt 
CO furmife that he wanted fomething ^Ifc rather 
than Time to anfwer them. However, to be 
•fiire it will be necfeffary for me to fpend my Time 
in repeating and d,cfending them ; fo that, fince 
he has left them quiet and urianfwerd, I fhall 
e'en leave them, mjiatn quo^ undefended. 

He does indeed afterwards make an Attempt ^ 
to prove, that an abfolute Annuity for this Life, 
•which I contend to be in Value 15-ia, is of no 
greater Value than thefe feveral Annuities or 
Grants, which I fuppofc to be made to 90 f*er* 
fbns for 90 Years, when put together, that is, 
riot more than 13-44. He fays then, that 90, 
^feveral Annuities granted to A^ in this manner \ 
the firft Annuity for one Year, if he fhall live from 
10 to II Years Age ; the fecond for one Year, if 
he (hall live from 11 to 12 Years Age, andfo (M 
fucceffively to a 9dth Annuity for one Year, if 
the Nominee fhall Hve to be an i 00 Years old •, 
will be of equal Value with one Annuity granted 
to him for his Life abfolutely : For the Chances 
of receiving the Annuity will be the fem? in both 
Cafes, becaufe the Chances of receiving it depend 
on the Chances of his Vitality. Here he' alters 
' C 2 the 



the State of the Cafe incirely from what I gave ; 
for whereas I fuppoie thefe feveral Annuities or 
Grants for 90 Years, determinable at the End of 
each Year, to be made to ^90 feVeral Perfons 00 
their feveral lives, he fuppofes thefe feveral de* 
terminable Annuities to be granted to one and the 
fame Perfon^ and on one and the fame Life ; 
which Alteration manifeftly varies the 3tate of the 
Chances. tThc Difference between the two Cafes 
IS ievidendy this ; that in the Manner I ftated it 
there are as many Chances of Mortality as there 
are Lives, viz. 90 i but, in the Cafe as he ftates 
it, there is but one Chance of Mortality, for 
there is but Qne Life in the whole, tiz. the Mfe 
of^. ' 

He aflerts farther, that thefe feveral^ Annuities, 
as he calls them, will be of equal Value ^ whether 
they are granted by one Perfon to one Per/on^ or by 
^o feveral Perfons to one Perfon \ and all equal to 
an ahfolute Annuity for a JJfe. That they are fo 
in the firft Cafe I admit, becaufe the Grants 
amount to an abfolute Annuity for a Life ; but* 
that they are fo in the latter Cafe,as well on the Part 
of the feveral. Grantors a^ of the Annuitant, is a 
Point at lead doubtful ; and I Ihall go farther and 
affirm, that they are not in all Inftances equal, 
and that the Reafon he gives to pfove their Equa* 
lity, viz. Hhaiibe Chances for faying and receiving 
sP muftin bah Cafes be the fame ^ is a Fadfc not in 
all Cafes true, and therefore does not tfcake gpod 
his Aifertion. In the firft Place, if feveral Grants 
were made to one and the fame Perfon, viz. A. 

by 
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by 90 diftinft Perfons in the manner here fup^ 
pofed, it n>ight be a Queftion, whether fych 
Grants were properly an Annuity, or a Grant only 
of fo many fereral Sums in Grofs made by ibmany 
difl:in<a Perfons. With I<eg^d to Jf the feveral 
Sums fo granted} when pgt tc^ether, woud 
amount to fomething which woud be equivalent to 
an Annuity for his Life ; but quoad .each feparate 
Grant, they leem to be no other than a Gr^mt 
of lb many fcveral Sums in Grofs. If we con* 
(true tbem as an Annuity for the Life of- yf, a 
Difpute woud then arife between ji and the fe* 
veral' Grantors, whether the greater Sum, vias. 
I5'U, or the^kfs Sum^ viz. i3-44> was to be 
paid to the Grantors in proportionable Parts. A 
on his Side may allege, th^t the Grantors, on their 
Ingagements for the refpe£tive Sums to be paid 
in futuro^ are to receive no more than 13-44 in 
the whole, and all put together, becaufe quoad' 
them the prefent Value of the Chances to pay 
them, feverally and diftinftly confiderd, do 
amount to no more. The fcveral Grantors on the 
other Side may allege, that A on the Pur- 
chafe of fuch Grants is to pay for them in the 
whole, and all put together, 15-12, becaufe quoad 
him the prefent Value of all the Sums put- toge- 
ther which he has a Chance to receive, by the 
Combination of their fcveral Grants, amounts to 
that greater Sum : And, believe me, fuch their 
AUcgauon is founded on very juft and good R«a* 
ions. If thcfe Grants, fuppofcd to be made by 
9<x fevcral Perfons, are only fo many Sums in 
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Grdfs, they arc not pertinent to the prefcnt Pur* 
pofe ; *and, if we conftrue them to amount to an 
Annuity for Life, 'tis difputable at leaft which 
of the two Sums is to be paid, the greater or the 
Icfs ; and it majr be Time enough to difcufs that 
Gohtfoverfy when any fuch Grants (hall be made, 
which is not very likely ever to come to pafs -, this 
imaginary Cafe therefore will avail nothing to de- 
termin the Point in Difpute, but it muft be left to 
be decided by other Arguments and upon other 
Toptcs. 

I affirm then, in the fecond Place, that this 
Author's Reafon, v/z. that the .Chances of pay- 
ing or receiving in both thefe Cafes are the fame, 
do not prove that the Annuities in each are of 
equal Value. In this Matter, the Chances of nor 
paying, or not receiving, are to be taken into the 
Copfideration as well as thofe of paying and re- 
ceiving^ This being premifed, I fay, that in the 
Cafe of a fingle Grantor qf an Annuity for the 
Life of Ay he has only one Chance during the 
whole 90 Years that he fhall be exempted from 
paying, but the feveral Grantors have, each in 
their refpedtive Years, a Chance for fuch Exemp- 
tion ; confequently the Value of ^thc fingle Chance 
of not paying in the firft Cafe is not the fame 
as the Value of the accumulated Chances in the 
latter j therefore the Value of the Annuities at- 
tending is not equal. Each of thefe Grantors of 
the Sums-in Grofs or annual Payments, on their 
Grants, muft be allowd and have a Dedudion 
for fo many Chances ^s each of them has of nOC 
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p^ing the Sum at the End of each Year, that is, 
for fo many Chances of Mortality as arife on the 
Life of the Annuitant incafch Year refpeftivcly. 
And why is this done ? Becaufe the Chance of 
Mortality quoad each of them arifes in each Y^r, 
and. is confined to each Year rcfpeftivdy. But 
in' the Cafe of a fingle Gramor, a Grantor of an 
Annuity for a Life ablblutdy, or a Combinatioii 
of Grantors who ffiall make ib many Grants as to- 
be equal to an Annuity for a Life, this Chance 
of Mortality, andconfequently of not paymg, 
does not. arife in that Manner, but does, and 
from the Nature of the Life of Man of Nccef- 
fity muft aiife at once, and once only ^and coiiie- 
quendy on the Purchafe an Allo^j^ance and De- 
duftion can be made for one Chance only, 
fince it can arife. but once. Now that thefe 
Chances of Mortality, for which an Allowance 
and Deduftion is to be made, in the Cafe of the 
feveral Grantors, when all put together, are of 
greiater Value than the fingle Chance of Morta-* 
Uty in the Cafe of the fingle Grantor is evidenr 
from hence ; becaufe the Chano^s in the firft 
Cafe arife, fom in the firft Year, fom in the fe- 
€ond, and fo oa fucceffively for 90 Years -, where- 
as the one Chance of Mortality in the latter Cafd 
does not arife till the even Chance of the Morta- 
lity of yf, that is, not till the End of 41 Tears j 
and Chances in immediate Poflefiion arc of much 
greater Value than one or the like Number of 
, Chances in Reverfion after 41 Years, as this 
Author has^ very learnedly dcmonftrated, 

I have 
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I iiave fiippoTed here« that a fiog^e Gramorof 
an Aanuicjr for a Life has but one Chance of the 
MoitaKty of his Annuitant throughout the whole 
5K> Years, and moft certainly he has not That 
every Man (hall di€ once, and oo Man more 
than once, muft be admitted ; bat 'ds 2d>furd to 
fay that a Perfbn has more than one Chance to 
fnflfer that which 'ti$ impoffible he flioud fuSer 
mote than once. Hoverer, if it be mfified on» 
in die Cafe put of 90 feveril Grants co J, that 
the Chance of iiecex\^ng the Anmnty is the fame^ 
as in the Cafe of an * Annuity ^foiutely for his 
Life, and it feems co be the better Opbion, then 
^ has in both Cafes the (ame Chance of Morta* 
lity agamft him, and that is one only : Then it 
will be mfifted on by the other Side, that jf 
having by fuch a Combination of Grants put h'un- 
felf into iuch a Condition, chat he has only a 
fingle Chance of Mortality agatnil him, and of 
not receiving his Annuity, that then for thefe 
accumulated Grams he muft pay the lame Sum as 
be fhoud do few an abfolote Annuity for his Dfe, 
that is, the greater Sum. 

Hitherto we have been fpeaking of and con- 
iidering what woud be the Cafe of Jj whom we 
havefuppofed to be 10 Years old only, on A 
fingle Grant of an Annuity for his Life aWblutely^ 
and on 90 feveral Grants to him by 90 Perfons, 
determinable by his Death within any one Year of 
90 Years : And, if the Point in Difpute remains 
there doubtful, the Inftance which follows will 
put the Matter beyond aH Doubt. We wiH 
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fuppofc then that 5 is 8o*Years old, that there 
are 20, Years of poffiblc life remaining to him, 
that he has from one Perfon^an abfolutc Annuity 
for his Life, and has likewifc 20 feveral Grants 
\ made to him by 20 fetreral. Perfons determinable 

in the fame Manner as in the former Cafe. The 
even Chance of the Duration of the Life of j&. 
Computation being made of fuch Chance by the' 
Srejlaw Table, is 4 Years, or hardly fo much ; 
and an Annuity for 4 Years, Intcrcft ftated at 
6 /• per CenL is 3-4^, an Annuity for the Dfc 
. of J? abfolutely is therefore in Value 3-46. Art 
Annuity or Grant for the Life of jB, when made 
by 20 feveral Perfons for 20 Years, determi- 
nable in the Manner aforefaid, is equal to a 
Term for four Years and an Half, and is \tk 
Value 3-84, all which Fads are admitted by this 
Writer : From whence 'tis evident, as evident at 
Numbers or Figures can make it, that the Annui- 
. ties in both Cafes are not equal. 'Tis tru9 likewifc, 
and as dcmonftrable, in the Cafe of iB, that 
the Chances of receiving or paying are not th« 
lame in both Inftances, unlefs it be the fan(ie 
Thing to have a Chance of receiving 3-4^, U 
3-84 ; or B have a Chance of receiving \hi 
Annuity for his Life, after he is dead and 
gone. 

He adds farther, th«t the Chances of Vitalitjf 
cannot be incrcafed Or decreafed by the Manner 
of granting the Annuity : Buti I think, he ftioud 
rather [lavc faid, that they ought not, or (houd 
not be varied by the -Manner of -granting, for 
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•|is vifiJJc, that in Fitdx thpy vc varied in^ cht 
Cafe pf - 5; for tbe Chance of VitaUty 911* Ac 
finglc Annuity fpr hi^tife 13 only four Year?, 
^nd vvy barely that 5 but on the Annuity by the 
accumulated Grapt3 the Chance is four Years 
and an Half *, and *tis a Contradiction to commoa 
Scnfc to fay he ha$ any Chances of Vitality left 
on the accumulated Anntnty^ when on the finglc 
abfolute Annuity they are all determind and 
gone, , . 

I woud here necpmmend it to this .Writer 
tQ reconcile thefe Matters, but that I am afraid 
he will be fick of his reconciling EundioOi wbea 
bp finds, as he will do in an Inftance herein after 
gientioned, how litde Succeis he meets with in 
fucK Undertakings. I fhall cboofc rather tot>b- 
^rve.that this Argumfi^g as weak as it is, is th^ 
^nlyom- which this Author has ofierd tonnaio'^ 
tain the Juftice of Dr. i/^%'s Jlulc, for making 
a Valuation of thefe ^4afi4»tie$ I and proceed to 
jonfider wiut may feem to be all^d by him, in 
^nfwer to my main Exc^pd^ tip 1^9 Dr^s. Rule. 
;. T/ie Exception I mean, and whigh is thq plain* 
tilt a^d ftr^eft againj[l:..the Br's. Iluie,^ may ' be 
feijuGed to\this (hort :$yl)ogjifm, ; A^y ftule for 
CW^RuiMig |[ie y^u^ ^f A?"4i^*^s f^r a Life^ 
which produces fuch a Value as that one and tl>c 
feitH?-Life <Jigtt bft. e^fil u^:^, di05sreBt Termj. as 
tbe RaCc.^f I|«ej;eft vari<j, is a feJleJluk : This 
jRh)c docs neceiTariJy pipduce fufh a Value; 
fThercfcrc is. % &I& pne. . T.b? firft Propofition i^ 
fc.'dcar «nd ^obiiBiOttS; ft Xri«h, rijaj.jbis Autho* 
•.;' , ^ does 



(does not offer to xontradift it, hay, ' ^e ^cs 
farther, and by His otvft Pofirion jutt tncntibncF, 
'^/;2. That the Chances of Vitality canAoc Be in- 
4treafed 6r ^ccreaTcd by the Manner of grahtth|; 
ah Annurty fora'Dfe, he does efifeftually con- 
firm it ; "^for 1f^, tinder the Dlreftion of the KulJ, 
fuch Sums are neceflkily produ&d as the Vafue of 
'iA Annuity 6n a Life, as that the Term tb'whic?h 
fach Life is equal, oi* the Ciiance of the'^I^uratitfii 
of fuch Life, fliall varyas the Rate of Ititfercft 
varies ; moft certainly this is to nnikcf the MannA 
of granting the Annuities, «nd the Rate of lu- 
tereft at which they afie granted, to govern and 
to incffeafc or decreafc the Chance of VltiHty on 
that Life. My fecond Premife I dcmonftrate by 
ihowing that Mr- Ricbards\ Tables, which werfc 
tronftrufted by that Rdc, do iii Faft exhibk 
fuch a Value of thefc Annuities, This appears 
by an Infpeftron into his Tables, where the Va- 
lue of an Annuity for a Life of li Years old, 
v^hcft Intercft is computed tt 4.I fer Ctnt. Is 
17-20 Centcfimals, which is equal to.a "Term of 
29-3-00; and when computed at 8i ftr Cent, 
is 10 6 J Centefimab, which is equal only to a 
Term of 25— .To fliow that thefe Values do not 
proeeed from any Error or Defcft in the Opera- 
tion made by Mr. Rkbardsj but are a ncceflary ' 
Rdult from the Rule, and confequently the Rule 
afalfe one, I advance* thcfe two Propofiticais*: 
That if a certain Vahie and Term corrdponding 
aiTgttren, and out of that Value a propsrtionarc 
i*artbc, deducted j firft, that the Term wrrefportd- 
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ing to the Value remaining will not beat the 
iame Proportion to the Value remaining, as the 
original Term docs to the origmal Values fc- 
condly, that the Term corrclponding to the Va- 
lue remaining, after a Deduftion at one Rate of 
Intereft, will greatly differ from the Term cor- 
refponding to the Value remaining, after a De- 
dufbion made at anothor Rate of Intereft : To 
which I add, that at 4 /. per Cent, the Difference 
of the Term is the Icaft, and at 8 I. per Cent. 
the greater of the two. iHo prove thefe Pofitions 
I have fubjoind a Calculation which demonftrates 
them, Thefe Pofitions aj[^d the Calculation this 
Author has inferted at length in his Obfervations, 
p. the %6tb^ wkhout taking Notice what intro* 
educed them, or how they are applied 5 . however, 
he admits the Truth of them, and that from 
thence it ncccflarily follows, if the proportionate 
.Part dedufted out of a given Value be an looth 
Part only (my Calculation being made on an 
half Part of the Value), yet that the Term cor- 
rcfponding to the Value remaining, after the De- 
duftion, muft be different at different Rates of 
Jntereft^ But he cannot agree that this is a Demon- 
ftration that the Rule is wrong, I did not lay 
down thefe Pofitions immediately and direftly to 
prove that the Rule is wrong, but to prove that 
the Values given in the Tables were a ncceffary 
Rcfult from the Rule ; and they do dcmonftrativc- 
ly prove it, tod he admits they do : And then 
indeed^ if the ^remiffcs are true, and of one of 
them he jtakes no Nodce or offers to oppofe, and 

the 



the other he cannot contradid without <^ntra4i<^- 
ing himielf ; the Confequenee^ that the Rule is a 
wrong one, will follow very clofe at the Heels of 
them, for the Conclufion is a necefiary and cer* 
tain one, as necellary and certm as any in Euclid: 
For if the Rule does Jieceflarily produce Values, 
which are certainly falfe,. the Rule which pro- 
duces them mufl: neceffarily be falie 4ikewife. 

This Author hqwever, notwithftanding this 
ftrong Proof, I may fay Demonftcation,. of the 
Falfity of the Rule, feeming to offer fomething 
againft it^ I (hall confider it. He fays then, 
fbai tbe.Ruk iaes not bid you dedu£ifrom tbe Value 
a Part proportionaif to a Part deduHid from a 
Term^ but bids you deduSl from tbe Value a Part 
proportionate to the Number of Chances of Morta*, 
lity within that TeoTy which are Things widely 
, different. 'Tis in no fort material what are not 
the Direftions of the I^ule, nor whether they are 
Things widely diflferent from the real Directions ; 
however, I will admit this Allegation ; but thi$ 
Writer, I fuppofe, bccaufe he coud fay nothing 
to the real Qucftion, had a Mind to raife an Ima- 
^nation, and palm it upon the Reader, that the 
Queftion wgs, whether this or that was the IH* 
rcdlion of the Rule, and how far the one might 
differ from the other. Be that as it wiU, in the 
Efp^ 'tis faid, and here repeated by this Writer, 
that one of the Diredlions of the Rula is this, viz, 
from the Value of an abfolute Annuity for a Year 
to deduft a Part of fuch Value proportionate to 
the Number of Chances j^f Mortality arifing in that 
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Tear, Mfew thii is fb ftr from a Reafoit for not 

agreeing with itie, that it fhbws, whether he fees 
it Or not, 'or will acknowledge tt, that he does or 
ihtrft agree with dk, and proven fbr me that my 
Syllogiftical Reafoning demortftrates die Falfity of 
the Rule! The Matter in Controvcrfy is, whe- 
ther this Rule for finding the Value of An- 
nuities On a Life tea good 6nti and^ having 
denied it, amongft other Exceptions I alleged 
this as owe, that it dircxSts fome DedudSons to be 
made in fuch a Manner as produces firch a Value 
of thefe Annuirics as' make fomethrngto happen 
on the Life of Man, * which^ h abfofutely incon- 
jRftent with any TKing that ever can. happen in the 
Life of Man. To this the Anfwef is no more or 
better than this : That the Rule is a good one, for 
rirat it direfts thefe Dedaiftions to be made in the 
Manner 1 allege, that is, in k Manner which pro- 
auces thofe abfufd Values. - If • th^ Matter wer$ 
here freih, and no Ofeje^tion had ever jseeit marfe 
ko the Rufe, this woijd have been* d jJoof Argu- 
ment to prove its Goodneis ; for '^tis In' EfFeA 
I'^ggi^g fhe Qtieftion, and faying that the Rule 
-tind the Direftions are Yuch and fueh, fat it doej 
no more than repeat one of the Directions of the 
Rule, and tell us that it diffets widely front 
another that is no Direction of the Rule, w^ittiouf 
offering one Word in Jullafication of it. But 
now, when he is attempting to anfwcr a Treatift, 
m which are many Objeflions ,to the Rule, and 
fo that very Direcftion in particular, and in whieh 
V(s alleged, that fuch and fuch abfurd Values in 
** • certain 



certaia Tables were, produced by folJowiing that 
Piredtipn, and demohftrated .tha( thpfe. Values fo 
produced were a nefel&ry Refult from fo follow- 
ing it : When he tplU us that the Rule .bid? p$ 
make the Deductions vi the Manner alleged v\ 
the Exceptbn \ this manifeilly cQnfiriDS the £x> 
ception, fork admits the Verity and Jufticc of the 
Allegations j and, if thofcare true, Tm-vcry con- 
fident that the COQclufion is jighit» that the Riile. 
is not a good one. 

Awther Objcftion to the Rule .mention^ ip the 
BJpiy^ and which this Writhe's Pbfcrvation$ upon 
it make ncceflary here to repeat .is this : That ac«- 
cording to fuch Ruk th<5 Value of an Annuity. 
for a Life often YearrAge i^ i3.44CeQtcfjrrialS;^ 
which is equal to a Term pf 28-1-00 > and the 
Value of an Ajnnuity foj a life of 8q Year$ 
i^ge is .^{-84 Ccntdlmaisy which is equal t^ a 
Term of 4-2-00 \ hut from the Br^ftaw TabJe^ 
from whence this CalculatioA . of tbeie Valuei 
was made, it appears that the even Chance, of 
the Duration rf tbe life pf 10 Years Age is 4 s 
Years, aod the even Chance of the Duration of 
the Life of. So Years is not full 4. Years^ 
Krom thence it was argued : That a^ Annuity 
for the jLife of a Perfon aged 16 Year« ihoud bt 
in Value ,1 3-441 that is, ftoud be equal to ?i 
Term of 28-i-OD only> when his life onthg 
even Chance of t)ur^tion ;s- equal tp 4.1 Ycari^ 
and above \ and at the .f^ine. Tipie that an An- 
nuity for the life of a Perfon .a^cd .80 fhoud be 
in Value ^-8^ which i3 fqpal tp » Term of 

4-2-oai 



24 A Valuation of 

4-2-00, when his life on the even Chance of Du- 
ration is equal only to a Term of 4 Years : 
This is there faid to be lb palpable a Contra- 
diction to common Senfe, that nothing can main- 
tain the Rule by which thofe Values were pro- 
duced. The Jet of the Argument, lies in this, 
and on this the Contradiftion is grounded, ws;. 
That the fame Rule Ihoud in the Operation have 
fuch different Effe<9:s on th6 younger Life and 
the elder Life as to deprefs the Chance of Vita- 
lity of one below th£ even Chance, and exalt the 
other above it •, which, in Effeft and in other 
Words, is as much as to fay, that in the one Cafe, 
the Annuity will not have a Chance to continue 
fo long as the Life will have a Chance to conti- 
nue, and in the other Cafc will have a Chance to 
continue longer than the Life does : And, not- 
withftanding the learned Labors of this Author to 
reconcile this Matter, I think, and I believe mod 
others will think, that it remains ftill in the fame 
State of Inconfiftency. 

Let us now examin his Way of Reafoning here. 
He admits the Values of the Annuities, and the 
Chances of the Duration of the Lives, refpeftiye- 
ly, to be fuch as I. have ftated them ; but a Re- 
petition of thofe Computations, merely and by 
itfclf, fure enough does not prove either that the 
Values produced are the true Values of the 
Annuities, or that the Rule by which they were 
computed is a right one. This is neither better 
nor worfe, than firft to fuppofe and take for 
granted, that thefe V allies thus ptx)duced arc the 
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true ansa, ^ml thoh to ipfiir diit the Hole by 
vhkhthey were computed is a rig^t one; ox 
viceversij to iut^ole aD4 take for granted that 
the Rule bjr whSch they were computed is a gpod 
one, and fiom thence to infer t^at the Values are 
true ones; boc this will notliave much Weigb< 
with tfaolb who deny both that the Rule is a good 
one, and that th^fe Values aUt the true ones. 

Howeirer, to juftify the Value g^ven on thic 
younger Life he urges, f. thc^^dj that, when all 
she poflible Chances are. conQ^erd, they vfUl re* 
duce it to m Equality in Value with a Term of 
28*1-00. I obferve h&e^ that he fpeaks only of 
the pofiible Chances c^ Vitality, and not. of the 
Value of thole pcrffible Chancy 1 and I lay, , that 
all the poffible Chances of Vit^ity have been con** 
fiderd, and. upon a Computation of .tbw), ic 
appears that 'tis an <ven Chapoe, that the Life 
will have Concinvapce fpr 4.1 ^ears, and.ti)is he 
will and does ^dmit; thotfore 'tis incumlxnt on . 
him to prove that 'tis not an even Chance or f ro^ 
bability that the Annutor^ which is to continue for 
the Life, will have a Duration for the fame Tem., 
as 'tis an even Chance or Probability that the Life 
willjiave a Duration, that is, for 41 Years : And 
until he does this, which I defpsur of ever^ee»K 
done, for indeed 'tis iinpoflltde to be done, t\m 
Difficulty will remain. 

To juftify the Value given on the elder Uft, 
which fcems to be the harder Piece of Work, hiL., 
gives us, p, the 3^i, a Confutation of fon) ol. 
the poOible Chances on fucb a Lifcy and refen us 
to/^. tiie lifb fpr a like Comjputafisa 919 fom of 



tli6 like pebble <?luu)ees en the fomger Life$ 
ahd then tofx:iude^: ^at it nxM hw €mtr0' 
^ffion to cmmon Stnft Ufaj^ fiat ike V^duis af 
hifi two fdftiefdar AmdHet^ pr^Jucid iy the Dr's 
Ituteare tfhejtfue Vahit^if the Atmuitks m tbefe 
Lives reffiBrtfdy r Betaufe in eJUmatitig Ofe VoIm 
ef an Amuity ma given Life aU the pcfiMe Ckanc^ 
mufi be compnteJi and tie Cbances in the Cafe cfthe^ 
elder Ufe^have a differeta Operatkm from tvka they 
havetnibe^afeefthejimgirUfe^ If he means 
tiere no more than diat all f^ Chances of po$ble 
tifemuft be comptAed, aa his Words impozt, I 
^all readily agree wiili Um^ becaufe we cannot 
c6nipute the Vahie ef an Annuity^ for a [ife 
without effimacing fiitt the Chance of the Dura« 
ttotiofthatLife^ mdwe'caiiiioi; ifghtly ^mafie 
that Chance wkbetet.GMapuiing: all the poffible 
ehahce»t)fthat Hlfe. ' When that is done ac^ 
cofdrngtothe RuJc ^lladdownin the Bffay for 
cftfmating'the Vaiud of LIfb Annuides, a Moiety 
of ^I the pofllbkr Gbancts gives i» the even 
dhince of* the Dumtwftn' trf the lift, the cvca 
Ghance.bf the Doratien of the Life gives us the 
'ferfti to whfcK the Life is* equal, and that gives 
trs the* Vahie of the Annuity. But If be means 
Hire Aat the ^VAIyUE of all the poffible 
6hances'dhrthe-Ltfe are ia-bt computed, and the 
poQible Chances of a Life and the Value of thofc 
gojTible Chances are quicc different Things, and 
\fin produce Annuities of very unequal Value ;. 
and this latter he tnuft mean, if he intends to fup- 
port* the'Dr^s Rute, for Jthe Direftion of that Rule 
is/to fake' die VALUE xjf all the poffible 
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ChaAces of Life *, itoi be begfr the QucAioni. 41&1 
cdrding CO Ouftonip inftead of proving it. f hi 
Objedtion to the Rute was ihis -, that it pioducea 
foch Values of Annuid6»i as4:bat1n d»c<one Gaft 
Cafe (hey nec^iu% fuppoie the Chance of dm 
Duraiieii of the AhnOftty ta fall OioFt of the 
even Chance of the Dura&on of thf liifei^ a^d iq 
the other to exceed it ^ ami thefe Y$imn of Aw^ 
nuities are in the Effirf aSm^^ and moft People 
I believe wiU agtte, to be aMird ones* 'Tie 
there dem6nftrated, diat thefe Values of ilnmH<» 
toes^ are produced by the Rule, and pafticulai^jr bjr 
ks direding, or becaufe it ditefts, diae the V A*- 
L 17 E of all the poffiUe Chances on Life be con^ 
puted; and he conckKies heee tfaatt: the Rids it i 
good one, without MOfe feying^ than: thae.^l 
goodone^ beeauft k diseAe the Compmsitbn oS 
tiur Valoeof foch Chances tarbe tnarie in a partii^ 
cular Manner, . which Maoaer neceffioiif pran 
duces iuch' a Value of ^:efe Anmndet m are*' tm^ 
nifeftty aUufd ones. 

' I have fold that the pd^ftAe Cfauces of a- Liil 
^ndtheV ALUEof tiiofe Chances are fSflTennm 
Things, and'fo moft certainlv they are V andeiid^ 
this Author dote net fee it, osnuy nor ber MKlf 
t» acbio^edge k^cbat Amt'mm TmthtiheliftttMtt 
in: ConcrofFerfyv nhakefitfk :Comptifliti0niis ta be 
made by the poffible Chances of a Life, .or hf 
the Vahie of diofe "ftot&fAc Chances. I &y "^ to be 
made in the fiyft Mteixier, and that 'fijdi Computa^ 
tton wiit^glve us the Duration or ChanceTof the Du* 
tton of the Liftf ; th^tthetDorationof dfC.Lifeis the 
Meafure of the Duration of the Annuity depend- 
£ 2 ing 
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ing on that Life, and the Duradon of the An- 
nuity the Meallire of the Value of it. On the 
other Side, if a Computation be made of the 
VALUE of fuch pofl&le Chances, that is 
done, and can be done no oiherwiie, than by 
computing the Value of the fcvetal Annuities^ 
»ten<&ig on iich poflK)ie Chanced in every Year 
Cff Life, and dirough the whole Life, and then 
afluming that thofe iereral AnouitiM put togj^ 
ther conftitutc the Value of the Annuity for the 
the Life. Now diis does direftly and obvioufly 
fliake the Chance of die Duration of the life to 
depend on the Value of die Annuity ; for, m 
every Cbmputatioii which ias been made of the 
Value of Annuities on Uvea oooftruAed in tHis 
Muner* we have feen diattbe Faft. is iuch» 
liM in all laftances wiieae die Inemft is varied, 
and c^niequMkly the Vahieof die Annuity Ta* 
fied, ^»« tte Chance of die Duradon of one 
«Bd die fiune life is varied IS^mei^, and that dse 
one increa&s or decieafts wheii «imI in Ptopordon 
as Ae odier does ; and yes ^tis meft tindotibtedly 
true» and tins. Author aflkts tt; over and over 
igain, diat die Value of the Anmi^ is not to 
ncKifew decreafe, or in any Shaipe to have an 
U$>siMCt on the ChuitB of the Duration of the 
Litt and yet in Praftiee he gtoeraUy ccmtra- 
«ftsk. 

He adds bitkbu diat the poffiUe Chances iii 
the Cale of the elder Life have a <)pite differene 
Operation from whift they have in the od» Cafe 
of a younger Life». and Irom thenee woud iftfer 
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that the Values of the Afinuity on thefe two Lives 
are or may each be ri^ ; but this furdy is aftrange 
Inference, for he gives that as a Re^fon for the 
Reditude of the Ri^ and for the Truth of the 
Values, which I have given, and nsoft cert^y is 
a good one, for Falfity of both. When I con« 
fiderd the Value of the Annuity on thefe two 
Lives as produced by one and theiame cocnmoii 
Rule, I faid that it coud not be a good ooe for 
eftimadng the Values, and gave this Rea&>n for 
it, viz. becaufe in the Operation upon it the £f* 
fe&s in the Cafe of the younger Life, and in the 
elder were fo different, as to depress the Chance 
of Vitality on one Life below the even Chatice, 
and to exalt the other above it^ The Anfwer he 
gives to this is no more than-a bare Repetidkm of 
the Grounds of my Otgeftion to the Rule and the 
Vahies in thefe Inlhnces produced by it, with fom 
fmall Diffisrence io the EiqpreOlon, viz. th^ Rule 
is a good one, and the Values of thefe Anoimies 
are right} becaufe the Value \£ the, poffible 
Chances, which the Rule direfts to be computed^ 
have a differ^t Operation in the jowgpt and ia 
the elder Life« This, I fey, is and will remaia 
an unanfwerable Objedion to the Rule,until it can 
be (hown, and I may be confident it can nerer be 
ihown, that the Value of thefe poiSble Chmces, 
or rather the Value of the Annuities attending 
thofe Chances, can in fom Inftaaces abridgp the 
Chance of Vitality fo as to make it lefs, and it| 
other Inftances inlargeit fo as to make it greater 
dian the even Chance : Or, as thii Author tx-. 
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pi«fle> hunfeif, dmt the Manner of granting theft 
AoQuitieSy wfaetlifr on a yotniger w on m ddcr 
life, can nareafe or deereafe the Chance of Vi- 
tality* • That Ac Operaiions on the Vahie of the 
;poffible Chances on the younger and the elder 
Dfie^ in their Way of ctrnipudng t^en^ have di^ 
ftient Prodwes is a TMng rifible, sbtk) is the 
Mattsr of the ObyeftiM or the Grounds of k \ 
and to aniwer riiis the Author Ihoud have Ihown 
fadha Dtfierence between the Nature of the Life 
«f the young Perfon^ and the old one, as Ihoud 
reconcile this Difference in the Produces ; but that 
bdng impoflible* to be* dtftie, as moft certainly it is^ 
for the Chance of Vitality of one tso 41 Tears is tKe 
very fame Thing, and collctfed in the fame Mari- 
ner, as the Chance of Vitality of the other to 4 
Years, he contents^ himfelf with repeating the 
Subftance of the Reafbn and Grounds of the Ob-. 
jeftion^ and there leaves the Matter. 

However, to be more particulari he 2«:tempts 
t!0 fliow that 13^44 may be the Value of an An- 
nuity for a Ufe <*f ten Years Age, and 3-84 the 
Value of one for a Life of 80, tho*" neither of 
Aem be confiftent with the even Chance of Vita- 
jfey of the lefpeftive Lives, which he muft and 
does admit. For this Purpofe he makes a Com- 
putation of the V^ue of the Chance which A^ 
for Inftance, fuppofed to be ro Years old, has^ 
whether he fhall die in the firft Year, or live to be 
90 Years old, and the Sum ariHng is 1-59. He 
makes the lifce Computation of the Value of the 
laie Chawco on the Life of 5, for Inftance, fup. 
i : pofcd 
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pefedtot^eSo Yean oMy and the Sum anfmg' 
thereis 4*5. If we inquire bow the Co6)|>uta&- 
ons of the Values of thdb particDfar pofllble 
Chances en thefe two Lives intde by this AMtor, 
and his Reafening upon tbesn^ are 10 be applied ^ 
I can make hothing other or fiiither of them-thaii' 
this. 

The Dr's Rule fo«' cftimi^ng die Vahieof An^ 
nuities a Dfe may be « right one, altiio, in com« 
puting the Value of the poflible Chances of thefe 
two Lires, the Produees are fo dkfcrcgt as not 
to coincide with the ieven Chance of Vitality^ 
which is the Point he undertakes to prove 5 for 
here is a Rule, he fays, of his own, for com- 
pming fom of the particular poffible Ch^ces on 
thcfe two Lives, and on fhe Computations made 
tliereby it appears -that one is in Value 1^9^ and 
theodier4-5. Very true; but thcfe two Values 
do in Faft cbinddc wirii the even Chance of Vka*' 
lity, as we Aall fee prefently, and he himfelf fays* 
they do, and takes fom Pains to prove it, Thev 
Argument then will ftamj thus : This ObTerva*. 
tblr*s Rule for computing the jpartiukr Chancca ow 
tJicfe two. Lives is a good Dtie, as I do admit it is; 
bccaufe the Values produced by the Rale do coin^ 
dde with, andare computed by the even Cb^ricec 
of Vitality ; therrfore Dr. HaU^'s Rule for coin-^ 
puting the Value of the Chances for Ae whole 
Life (or of an Annirity for the whole life) of thcfe 
two Pcrfons is a good one, which produces fuch 
Values a» do Dot in either of them coincide with 
the even- Cbance. of Vkalky. X ftoud fpe^ too 
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of thde two Computations, and the Application o^ 
cbem to the prefent Purpc^, tf \ Ihoud fay c^ 
them only that they prove nothing towards main- 
t^iiung the DodtoPs Rule ; for fbm Pec^e will 
be apt to furm^e that they prove rather tk^ con* 
trarjCp that no Confutations on the poffiUe 
Chances of Life, or the Values of them, are 
rigfit but what do coincide^ or at leaft are con* 
fiftent, ^with the even Chance oJP Vitality of 
life.— 

. To fupport fiyrh Surmife pf theirs, they make 
Ufe of the two Computations made by this Writer 
to (how that the Sums 1-59 is the Value of one 
of the Chfinces, and 4-5 the Value of the other ; 
I)u,t, fince. they are both formed by the fame Pat- 
tern, I will mention oqe onIy~-He fays, then -, 
V^f tbi Number of Perjms i^ in the firft 7car 
d^tbe Life of A is 8, ibe Number of Perfons living 
^f ^h^ ^^ of ^oisty cmfequenify it is an e^ven 
i^hfnce wbetbtr A is one of tbe firft Z^ 0r 9ne cf 
tbe laji 81 tbeK is^ tbe Qmces of JTs dying tbe 
firjt TsiOTi OT ifving to 90, are oftuff. If be dies 
tbi firfi Tear, be hfts tbe Vdoi ofmAitmi^^ 41 
Yoofs^ wbicbis wortb 15-12 CentffinuAi vsbereas^ 
if be,Hves to 90, be wins tbe f^abe of me Annsdty 
for 39 Tearsj in Beurfiom efter a ferm for 41 
Tfi0rs^ wbicb is wortb m metre tb0n 1-59 CSntf^ 
mals. I obferve here that this Author, as gKat 
a Mafter as he is of Numbers and Figures, is 
guilty of a Miftake in computing the Value of 
the revorfiooary Jntereft of die 39 Years, an4 
ilAting it at 1*59, when 'tis vAy i-jSl'^ for the 
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^hole Term of 80' Years i% in the common 
Tables, fet at 16-50 Value; and, lince the In- 
tereft of 41 Years in PoifelBon is 15-1I, the 
Intcreft of the 39 Years in Rcverfion ean be no 
more than 1-3SI. But to let that pafs, for in 
the pre&nt Argument 'tis not at all material ^hich 
is t6e truer Value j and we will fuppofe 1-59 to 
be the right one ; I admit then that the Number 
of Chances are equal ; that the Chance here is an 
even one ; and that 1-59, the Sum produced, is 
the right Value : But it happens very unluckily 
that this Argumentation, when applied to the 
prefent Purpofe, does direftly and evidently 
prove my Pofition, and deftroy the other. Mine 
is, that the even Chance of the Duration of the 
Life, computing one Chance only in the whole 
Life, is the Meafure of the Value of the An- 
nuity for that Life; and Dr; Ha1kf% and this 
Author's is, that the Value of the Chance for 
each Year of the poffible Dfe, compodng as 
many Chances as there are Years in the poffible 
Life, is fuch Meafure, Now in the Cafe here 
fiated 'tis iuppofed, as the Foundation of the 
Truth of the Value ptodaccd, that the Chance \% 
an even one ; and in the Computation itfelf *tis 
taken for granted, that the Chance of the Dura« 
tion of the Life is the real Meafure of the Value 
of the Annuity for the Life* *Tis here laid down 
that yf. by hit Beatk i^ ^be firft Tear wiH hfe an 
Jnnuity for 4.1 Tears which is in Fak^ 15-12 ; 
but by his Death at Thai Time he can lofe 
tiott)^ng but an Annuity for his Life, fgr be am 
F lofe 
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{ofe nothing but what be ^ aR^ht or 4 Chance 
%o have, therefore fuch Anpuity muft be. equal to 
aTerajfor 41 Years, fnd bci^ V4ue i5-.|2. 
And fince. tbp ev^ Chance rf the Piiration of 
^be.life is a for a Term of 41 Yeajs, and a 
Term for 41 Years, is in Value i5-i2» and the 
l^of? by bis. De^tb in.tbe ficft. Year ia focb a- Terra 
and fuch ^Taliie : Jt follows frpqi thence, th^^ 
^c Chance of .the Dgraiiiyi pf the Life is here 
made the Meafurc .of the Value of th? Aqnjuity: 
for tlje Life, af cording to my pofjtion. 

\ c^r^ot forbcv observing here, how naturally: 
W.eafiij( this Au|;boi: fi^ls iqtp the Nqtjon^^ that 
the Chance of the Puratipn of a Life is the Mea-' 
fure <>f the V^ue of ap Annuity, op fucb Life ;: 
ipclws ^eafoning ja. fpnped pn Purpofe to provq 
tha^ fgcb Chance /is. nyt the Meafiirej and tba^ 
igri^, the Sum produced by fu^b Rule, ia not 
tl)e Value:; yet ey^nbere be fuppofes that Suw 
tJQ b^ tbc^.tri^. Valuf of .ri^ AnajpityJ thp' at the 
fen^^Jirueie. makes UJT^ of Ji:\a5Jtb9.Mediurn tq 
prove j^bii 'tis not the true Value. If tbea 1-^9 
be.' the, Value of this papjiplar Chance on &gl^ 
Life, and for that Jleafon, v/a. bew^fe 'tis, aik 
cveh.Chancej I don'i; fee Why I may not coa- 
clude;that.i5-i2i^ the V^lye pf.an Al?nujity fcft 
the younger Life, and 3-46 of an Annuity fee 
the elder ' Life, be&rementioned : For the even 
Chance b that "the ..yqungerPcrfon does not die 
l^efore the. End of 41'* Years, and a Term for 
41 Years Is in Value 15-12 5 and the ev^n Chabcc 
is that the ^der Perfoq .dies ip 4 Years, and a 

'Term 



Term for 4 Ye^n is ifl Valoe 3-45. On the 
other Side, and fforti lience, I think I may infer 
that the Values oF die Annuities on thefe LiVei 
f^roduced by t)r, i/d%*s R\ilc miift" be falfi, 
lince one Fall$ gready lliort 6f the Value of thfe 
tven Chance of the Duration of the Life, and the 
other exceeds it. Therefore, upon the Whole, \ 
Vecommend it to the Author of thefe Obfervations, 
and leave it with him, to arifwer his own Ar- 
guments, as well as mine, for my fundamental 
i^ofition ; that the fmgle Chance of the Duration 
bf a Life,' computed once for all his Life; is. a 
good Rule, and the only Rule, tb compute the 
Value of an Annuity depending on that Life. 

I mtift, in the next ftace, take Notice of the 
Remarks made on the Effay made by Mr. 22/- 
tbards^ often therein mentioned^ Were it only. to 
let him know that 1 have read thefin ;' but* that 
i defpife the 'foul- mbuthed and fcurriloUs Lan^ 
guage wTndi he has fo plentifully 'beftoWed on me 
and my' Performance, and for his Arguments and 
ObjetStions- agaiiift it, as he cillS them, that I 
think ritcy are already anfwered or obviated, as 
far as the Matter of them dcferves and requires. 
All* 1 fhall add is, that 1 would recommended it 
fo him to look into his own firft Treatif? on thi$ 
SubjeA, if he thrnlcs it worth his Trouble, which 
few* perhaps befides hitrifelf will do, and compare 
what' He ikys in P. 27 and 2S. with what he fays 
ki.P. S'^jd^e. Iri 1^. 47,'havfng fnade a Sup- 
^fiiibn 'that three perlbns af-e to enjoy an Eftatc 
bjr dqird Portions' during their joint Lives, Re- 
» '•' Fa mainder 
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mainder to the Survivors and Survivor, he makes 
t Qvmt what is the Value of each Man's Right ; 
and, in the next Page, folves it tim^-^Jbat each 
P erf on has a Right to one Third of the Falue oftboir 
joint Lives ^ and tojlalf the Vabte of tbe E^cpeSIa^ 
$ion after tbe Deceafe of either of tbe other twoj and 
dfo to tbe whole Value of tbe ExpeSation of both 
the others i which three Sums added together give 
tbe Vake for each. — In P. 83, 6?r. he fuppofes 
Man to give his three Daughters an Annuity of 
g,oL per Annum tfach for their Lives; and to 
order, that, when any of them dies, the Annuity 
of the Sifter dying fhoud fall to the other two in 
equal Shares ; and, at the Death of another, th^t 
(he whole fhoud belong to the Survivor for her 
life. He goes on then to compute the Value of 
this Gift to each of thefe Women ; and gives us 
the Value of the Share of the eldeft 3ifter thus ; 
T— Firft, 2q/, per Annum during her own Life. 
Secondly, |o/. per Annum in Reverfion of the 
youngeft, to continue from thence during thp 
joint Lives of the other two. Thirdly, to L per 
Annum in Reverfion of the Second, to continue 
from thence during the jpint Lives of the Firft 
?nd Third. Fourthly, ^ol per Annum in Rever- 
fion of the twp .ypungeil Lives during her own 
Life. Now, unjpfs this Writer does, and until 
\it has rccQiiciled his Solutiofi in the firft Paflage, 
in which he allot$ to e^ch Perlbn three Sums only, 
with his Computation \x\ the fecond Paflage^ 
where h^ brings tp Account four Sums : Which I 
' /jjppofc he will be in no great Hafte to attempt,, 

and, 
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and, if he does, will never be able to efFe<ft: SOm 
PMple will, perhaps, call in Queftioa bis Facul*- 
tic^, Algebraical, Mathematical, or Intelle6bial, 
and, for my own Part, I Ihall never fay a Word 
more to fuch a ■ 

To Mr- Hcdgfm, who ftiles himfelf F. R. S^ . 
jmd Mafter pf the Royal Mathematical School, 
who has lately publiihed foni Operations and 
Tables on the Value of Annuities for lives, I 
bave fomthing more to {ay, becaufe he builds, in 
Part at leaft, on the fame Foundation on which 
Dr. Ha^ did^ and has revived, fcemingly, and 
unneceflarily I (hink at this Time of Day, the 
Controverly on the Rule for making the Valua* 
tion of thefc Annuities. In his Preface, by Way 
pf Apology for framing a new T^ble of Mortality 
for London^ to fcrve the Place of the old one of 
$rejla^% he tells us, that ^cMreflaw one Half of 
the People that are born there live 'till they are 
about 41 Ye4rs of Age, in l,ondonthzt pr\e Half 
die before thty are of the Age pf 10 Years. Where 
and whence this Writer pickd up this Notion 
about the Age to which the People who are boro 
at Breflaw do live, or who fhould tell him fq, I 
cannot devife ; for Dr. Halley^ in his Treatife on 
this Subjeft,- tells us, in fo many Words, th^t 
it appears from the Brejlaw Table, and in Fad it 
dpes fo appear, that one Half of thofc who arc 
born there are dead in 1 7 Years : But, this not 
being material to the main D^fign, let it pafs. In 
his Book, after giving us, for four or five Pages^ 
^ Cakulation of the Chance of the Dyratipn 0f 

lirei 
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Lives for London ; tho* by th6 Way, this long 
Detail, even were it a good one, is ycry little te^ 
the Purpofe, unlefs fuch Chance be the Meaforc* 
bf the Value of the Annuities depending on thofe 
Lives ; he fays, that from thence the Vafue of 
an Annuity for a fingle life of a given Age, or 
the Value of any Hmited Time the Perfonhasa 
PrdDabnity of living, at any Ratse of Intcrcft; (nay 
be found. Ke proceeds, by Wdy of Inftancc rf 
i Perfbn of lo Yeirs Age, and at 3/. per Gent. 
Intereft,' to compute the Value 6f an Annuity fbf 
his Lif6 of I /. per Jmufn ; and having told vti 
thcprefent Vahie of i/. payable 'at die find of 
one Year, when ^tis an ahfolutc Certainty, and 
ct)mputcd what moft be dcdufted thereout on the 
l,ife Annuity for* that Year, on Account of thd 
Chance of Mortality arifing in that Year ; and 
having gone through the like Operation on the 
^cond and the third Year of the Life of fuch 
?erfon; he concludes, that, ty repeating tbefe 
Operations to the utmoft Extent of poffible Life, the 
take of il. per Annum, for a Life of 10 Years 
cid, mil be found to be 20-16-46, cr 20-1646 
Tears Purchnfe : And then adds, that the Tables 
t%ere following were conftruSed after this Manner, 
f obferve here, that this Method of computing 
the Value of Annuities on a fingle Life, tho' it 
may ' vary in the Expreflion and Shape of rt, 
yet in Subftance is the fame as Dr. Halley pre- 
ihibed for that Purpofe ; and therefore, that all 
tfe Exceptions taken to this Rule, as Dr. ttallef%y 
4^1 equally lie againft it now adopted and abette* 
vul by 



by this Author. This being premifed, I iay, tha;. 
this Writer has cither himftlf been impofed on, or 
attempts to impofe upon his Reader^ when he 
tells him that the Tables there following wer£ con- 
ftrudled in the M^ner mentioned ; for, whatever 
was the Manner in which they were conftrufted, 
*tis certain it was not this -, and hp himfclf Ihows 
it demonftratively, and fo plainly and palpably, 
that ope may read it as he runs. He (ays, oa 
computing the Value of an Annuity for a Life of 
ID Years' Age, the Value or Years Ei^chafc 
appears to be, when computed by his Method j 
20-1646^ which r believe tp be right, bcc^ufe I 
have made the Computation on the fame Life, zx, 
the like Intereft, and by his Rule, and I nukq 
;he Value 20-16235 and this very fn[)aJl Difi 
fcrencc may poCQbly arife by his inferting an Ac- 
count of the f raftions at the End of each Ycar^ 
and my omitting them. But in the Table, whiclit 
follows in the very next Page^ he gives i^y^ St^jSi 
as the Value of an Annuity for a Life of lO 
Years of Age, Intereft computed at the Rate.p( 
3/, pir Qcnf. when, in the Paragraph jvft prececi- 
Jig, he had conixputed and ftated it, and at tha< 
Rare of Intereft. at 20^1646. Nqw^ the Sufji 
2Q-1646 is equal to a Term of 31^1 «wd thy 
Sym 19-5761 only to a Term of 09 1 5 fp thaf 
there is the Difference of a Year and an H^lf in 
jbcTerm tp which one wd the fame Life is equal, 
^s CQmputc<^ in the precedent Paragraph and as 
given in the fubfcquept Table. At the Rate of 
sL ferCcnt. there is the iike Variation, but on 

the 
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the contrary Part ; for the Value> on computing' 
by the Rule given by this Writer, is only 
15-0430, which is equal to a Term of 28 I, but 
in the Tables is put down 15-3588, which is 
equal t6 a Term of 29 f. At the Rate of 4/. 
per Cent, indeed, the Value arifing on a Com- 
putation by the Rule and that inferted in the 
Tables is one and the fame, vi%. 17-2738, which 
19 equal to a Term of 29 J. From thefc Calcu- 
lations and FaAs, *tis evident that the Value of this 
Annuity, at the Rate of 3 /. and 5 /. fer Ceni.^ was 
not colledled and afcertained on a Computation by 
the Rule, for they are not agreeable to it 5 but, 
cm the Contrary, it muft have been firfl: fuppofed 
that the Values at the Rates of 3/. and 5/. were 
equal to the fame Term to which the Value at 
4/. is equal, and then a Value torrefponding to 
that Term is inferted as the Value of the Annuity 
>t the Rates of 3/. and 5/. The Truth isj and 
in his Table, E, 40. and whidh he calls, ^ 
Value of Lives upon Annuities certain^ *tis manifeft, 
that this Writer did mean and intend that the 
Value of Annuities for a Life of the Age of 10, 
and indeed of all other Ages of Life, at all Rates 
of Intereft, flioud refpedbively correlpond to one 
and the fame Term in an Annuity certain 5 for 
this Table exhibits them all, at every Rate of 
Intereft, as equal to one and the fame Value in 
an Annuity certain, which is the fame Thing as 
faying, that they are all equal to one and the 
fame Term in an Annuity certain : And that is 
the very Point for which I contend, and ought 

to 
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to bSf but 13 not preferred, nor can pofTibly bt 
obr^ned by Dr. llallef% Rule, and in the Effaj 
fcavc dcraotiftrated k, tho* by this Author's new*- 
fancied Regulator it may. 

Now this Method of conftrudihg the Tables 
1^ tbefe Vdues does not only contradid the Maa- 
toer by which he fays, in the precedent Page, he 
conftru^ted thofe Tables^ but 'tis likewife an 
abfblute and total Departure from the Rule laid 
down by Dr, B^^ obfcrved by others, and 
pretended to be aflfumed by this Author, except 
in the iingle Article of 4/. fet Cent and is .con- 
fprmabk to th6 Rule laid down in the Effay^ fo 
far forth as it makes the Term in an Annuity on 
one arid the lame Life to be the fame as the 
Term in an Annuity certain, at all Rates of In^ 
tcreft. He does indeed by this Means, in Part, 
oblate or evade the main Gbjeftion made to 
Dr. Haliey's Rule, but we fliall fee prefently that 
my Exception to this Method remains as ftrong, 
at the Rate of 4 /. p^ Cent, as it does againft the 
old Rule, where the Rate of 6 /. per Cents is ufed. 
The Exceptbn I mean is, that, by Virtue and in 
Perfuance of the old Rule, fuch a Sum is produced 
as the Value of a Life Annuity, as that one and 
fame Life fliall be equal to a different Term as the 
Rate of Intcrefl: varies j and it is demonftrated 
that this muft be the Cafe, and admitted fo to be 
by Mr. //. B. whom I have beforemcntiond •, 
and confequenriy that the Duration of a Life or 
the Chance of it depends on the Rate of Intcreft, 
and muft, and in Fa£t is found to vary as oft as that 
G V4ries, 
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varies. Since then the Term in the Value of ait 
Annuity at every other Kate of Intcreft different 
from it is by this Method to be affizcd and 
brought to the Standard of the Term in the Va- 
Itie of an Annuity at the Rate of 4 /. then the 
Chance of Duration of Lives depends ' on that 
particular Rate of Intereft as the common Stan- 
dard. Now if the Queftion were asked, on what 
Pretence or by what Authority this particular 
Rate of Intereft is made the Regulator here, I 
think no tolerable Anfwer coud be given but this, 
that at prefent this is the common Price, of Mo- 
ney. Be it fo : But what if it fhoud fo happen 
that in 20 or in 50 Years Time, more or lefs, the 
Price Ihoud alter, and fink to three, or rife again ' 
to five ? Why, we muft then change our Standard 
as the Cafe (hall come out ; and whereas 29I on a 
Life of ten Years Age is now the Term to which 
an Annuity bn;fuch a Life is equal, then in future^ 
if the Price Ihoud be three, ah Annuity on fuch a 
Life woud be equal to a Term of 31 I, and, if it 
ihoud rife to five, woud be equal to a Term of 
281. If we look backwards, we find the Price of 
Money about 50 or 60 Years ago to have been 
fix, and about an hundred Years ago eight ; and 
in the firft Cafe the Term in the Annuity for the 
like Life woud be 274, and in the latter about 2 5, and 
then thefe Terms refpeftively muft be lookd upon 
as the Term to which an Annuity on fuch a Life, 
at the feveral Times, and at the different Rates of 
Intereft then courant, muft be reduced as to a 
common Standard. • Now this Alteration of the 

common 
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OTmmon Standard changes the Chance of the Du- 
ration of a Life of one and the fame Age, in the 
feme Manner and as effeftually as the Change of 
the Rate of Intereft, at any one Time, kibci^ 
change the Chance of the Duration of one' and the 
femd Life at that Time*: And I believe no Body 
will- be fo hardy as to afiert, that the Chance oP 
the Duration of a Life of one and the fame Age 
ib not the "fame now as it was 50 or ioo Years 
ago, or that • it will not tontiiiue the fame for ^6 
or an 100 Years t6 tome ; fo that the .DUFerence 
between the Dr's' Rule and this Regulator woud 
be this and no more than this, Uhat by the Ufe 
of the former the Chance of the Duration of one 
and the fame individual Life is varied as the. Inte- 
reft varies, and the Life is made fbortcr or longer, 
as that is higlicr or lower ; and by the Ufe: of the 
latter, that fuch Chance woud vary on a. Life of 
one and the fame Age, in the fame Manner and 
Proportion ; frdm whence i??. follows, thaf this 
new Regulator is liable to the very fame Ob- 
jeftbn as the old Rule. 

This Writer can himfelf give the beft Actount, 
wh^ induced him in his Book to recommend and 
make an Operation by the Rule, but in conftruft- 
iog his Tables to give it up and defert it, and to 
fall into this new invented Method ; but 'tis fuf- 
pe£i:able that he faw and felt the Weight of the 
Exception to the Rule, and not being able to an- 
fwer it, as I may be confident he was not, he en- 
terd into this Praftjce to elude or to cover it. But, 
whatever his Reafon rpigbt be for ufing thefe Ar- 
' f ' G 2 tificcs, 
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tificcs, he h«s f»id of Succefs; as we flaoll fts 
prefently he has done likewife in putting in Prac? 
ticc the fame little Arts, with Refpeft to anodier 
"ipaterial Exception to the Rule naeritiond in the 
EJfgy. Th? Exception I mean here is ; that in 
i^ing the Rule prefcribed, in the youngpr life, 
the Term, to which the Chance of the Duration of 
the life is equal, is longer than the Term to which 
the Value of the Annuity for the life is equal: An4 
on the Reverie, in older Life, the Term, to which 
the Valueof the Annuity for the Life is equal, ia 
Ipngcr than the Term to which the Chance of the 
Duration of the Life is equal : And this in the 
Effdy was fsud tp be contradi6bory to common 
Senfe and Reafon ; and notwithftanding the leam? 
cd Endeavors of Mr. H. B. in his Gbfi^rvation* 
bcfDre-mentiond, to reconcile thcfc Incpnfiftencies, 
I ftill adhere to my former Opinion,^ and am 
confirmd in it, on feeing the great Labor he bar 
taken, and the little Succefs. he has met with, ii> 
the Atteftipt. Let us examin now how this Mat- 
ter (lands on computing the Value of thcfe An- 
nuities by this new Method. In the Cafe of the 
Value of an Annuity for a younger Life, fuppkifc of 
fen Years Age, *tis equal to ^ Term qf ^9ii and 
the even Chance of the Duration of fuch a Life la 
^5 Years, Computation in both Inftances being 
made by this Writer's Tabks, ib t&ac die OiSe- 
pence amounts to a feyenth Part pf the whdo 
Term, and fomething over : But in the Oife of 
an Annuity for the older Life, fuppoic of 8a 
Years of Age, 'tis fet down as equal to a Term 
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^4'^i03,whk;hififoi}r Yon snKicJ«vqaMpoth«, 
W%Rtaaf^ «bopt tl^Fflj Q*y»| andif Tfe inquirt, 
,f»what Ivro fBph # llife ^ the oneij ChfWQc if 
equaK this Wiittr p. thfl 9'*^ fayf bttvfcq 4 ^4 
5 years i in p. thf 7^* fiy? ypafi! j »nd, if. wi} 
fompme fwch Cli»p<:fi l»y bif.^mi fif Vitality «ij4 
Mortrfity for ^^<¥ii*»» I In^, |ii>4 if ^y pne dip 
^iU g^^ thffp^Ivet the Tcoi^ble of ^oo^puting i^ 
U I haart dism, hf will liR4* ^ ^ ^^'^'i Chatio^ 
19 jyft fwr Xmn 3JpA ten Moi>^« » fo tl?*t th(? 
Pgratios pf tHi^ AB«u«y cxcpedp tl»e p^»nc<j; ^ 
die Duntioo «f the JUif* as wisH. jn Cpipp)i)t»tiQq$ 
l^ this new M(ttl>Q$}, as by t)ie !9l4 R# } ^ 
the»efwc beth «f tbe^ abfwd. af}4 d^fisncejefi. 
. Af jer alUwMfW ^o tfefsft iiwlftSH^^gg? Cgoi^ J 
Evca jiift noti^ ^t . «ja ; fpr Mt, fl. B. a ftcp, 
OUPUSI Adviftp^e f<P!f Rr. !?<»%'? RmI^, b^ ^r 
9)itte4 the F^i^ t9 bfi, fva^ 9A I J^v? ^ajpd it pp 
an (^ration. tii4(}« by fttch hia ^t^j a^, Ofi tbq 
like Operation by thi? Wri^pr's Rule, the Fa<^ 
tnuft cprpe Q»t nearly tb^ ^i^e, a^ cooleqti^ntlp 
9)y. ^x^eption to the old Rule Wf4 thi$ new Mo' 
tW)d wiU be equally ftrong, thiq' perhaps it vp^f 
UPt «ppejir io 4 Ijght fp cjear, fwq thp' tlje 
Chanp: of the I>wwp pf tl# 141^ w«w foH»foii 
10 be fall Eye Years, ^<p exceed the Term i^ 
tbft Annuity, or tha* th* Tcom W ipoth w^tf 
e^lpA, T^ht Way pC Res^pning het9^4s thus ^ 
3i8Qe by Virtue of ihp Ryl© ihe Twn » sp An, 
liuity for a life is diipin^M w4 «i^ Ifia th^^ 
^e Term to which the Iji^ 9n aq ciiei^ QMqcct 
is cqHftl* 'tij npcc^ tlwt a cepjjiqR ^ ijcgulfur 

Pip. 
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Proportion of fuch Dccrcafe (boud be prcfcrved 
through all the Stages of life 5 but here, where 
in younger Life the Term in the Life is 35 Years, 
and the Term in the Annuity is 29 J, and in the 
elder the Term in the Life is 5 Years (fuppo- 
fing it were fo) and the Term in the Annuity, four 
Years and eleven Months, or very near it % the 
Dccreafe in one Cafe is one Tear in feven, and 
in the other one Month only in 55 Months.— And 
iJFwe Ihoud fuppofe that in fom Inftance the Term 
in the Chance of the life wis the -fame as th§ 
Term in the Annuity, which miuft- be the Cafe 
infomi one Inftance, tho' not here: And if it 
ihoud be faid that there the Value of the An- 
nuity woud be the right one ; I will admit it to 
be fo, and admit it for that Rfeafon, becaufe it 
lias fbrtuitoufly happend irt that Cafe, that the 
Term in the' Life' and the Term in the Value are 
th€ fame and coincide. But let us look a little mto 
the State of an Annuity on a Dfe ilill older,fuppofe 
of 90 Years Age, and fee how Matters (land there; 
The even Chance of' fuch Life, p, the ()tby is ftid 
to be a Term of three Years, and the Value of an 
Annuity for fuch Life given in his Tables is 
1-8772 ; but this is hot near equal to a Term even 
6f two YearSjfor a Term of two Years is in Value 
1-9135, fo that the Difference between them wilt 
exceed a whole Year 5- and confequently the De^ 
crieafe in this Cafe is one third at leaft of the Teilm< 
and this is a greater Deereafe than in a Life of 
ten Years Age, for there the EJecrcafe is only a 
feventh Part of the Term. We find then that to 

the 
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tht old Difficulties on the Rule an Addition is 
here made of another \ and, unlefs Mr. Hodgfon\ 
can difcover a better Solution of them than H. B. 
has done, thefe Irregularities in the Proportions of* 
the Decreafes, believe me, do effcdtually deftroy 
the Juffice of the Regulator. 

In the EJJirf very little Notice is taken of Mr. 
Hayeses Method of Valuing Annuities on Lives, 
becaufe his Tables drawn for. that Purpofe feemd 
tomefoabfurd and wide of the Mark, that I 
coud not not think that any one, of tolerable Un- 
derftanding in Things of this Nature, woud be 
guided by them : But fince his Treatife on this 
Subjeft has lately received a new Impreflion, in 
a very fuperb Drcfs, I muft fay fomething to it 
now. I obfcrve he gives us the Age of 30 as the 
firft Age of Life, on which he begins his Valua- 
tion of Annuities j but for what Reafon he omits 
all the Stages of Life precedent to that of thirty 
I cannot imagin, unlefs he were of Opinion that 
the Age of thirty was the beft Age of Life : But 
f»r this Surmife there's no fort of Foundation in 
Nature or Experience ; and on the contrary the 
Brejlaw Table, the Bills of Mortality for London^ 
and thofe of the Norjjinees in the Government 
Annuities on Survivdrfhip, which .is the belt 
Guide of all, do jplainly (how, that *tis quite a 
vulgar Error. In p. the iji of his Book, as the 
Foundation of his fubfequent Calculations, he tells 
us, that the Annuities^ calculated in the folk^iving 
PageSiJhoWy at one View^ the prejent Value upon the 
Life of any Age f rem 30 to y^^. according to the 

Chance 
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Chance of th AmmtaM*s Hving to tbt ExMmily tf 
the cmmm oklefi Jlge of Uft, and this isdoneupm 
the Sieppofition of the various Begreis tf Preiabi- 
Ttty, vobicb Lives if diferent 4get have to totitime 
in Being. In p. the tzd^ we have a TaUc. ffeew- 
ing how long an Annukaat maft Uv« to recdve 
the Value <rf art lool fenk, foppofed to be. 
given for his Aflnukf , according to the Chance* 
of Life* at the feVeral Rates of 4, 5. 6, 7 and 
8 per Cent. Intefeft : And, mp. the 74/A to 127/*, 
we have a Table, a very long T«blc* for the Va- 
lue of an Annuity upon a Life from the Age of 
^ to 73, at the like Rates of Intereft, and thefc 
I believe, do Very well agree and coincide with 
each other. Bat then theft two Tables, if right, 
do mantfeftly demonftr^, that this Writer's firft 
and fiindadiental Pofition is aWblucely Me j or 
the Pofttiop, if that be right, as undoubtedly it 
is, demoaftratcs that the T^les are sdl falfe, for 
thefe TaWes coud not be framed, and 'da vifiWe 
they were not fraiifcd, according lOt of with any 
Regard had to the Principle there laid down, wz* 
the Ghance or Probability of the USo of aa An- 
nuitant, for there can be no Chance &t Probabaitf 
of that b^tpening in Life, Which iii inipoffibk 
ever to happen. I coofefs it exceeds any Gompre- 
henfion, by what Mean* or on what Grounds 
this Author coud be induced to fuppofe, tfven itt 
the firft Inftant, and flatly in Contradidbion to \a& 
own firft and fundamental Pofition, thae the 
Chance or Probalwlity of a Life of one and Ae 
fame Perfon coud by any Ways or Means what- 

■ ever 



Ivcr be varied ; and yet his Tables here are foun4* 
isd upon a Suppofirion, thlit fuch Chance ddes vaiy 
US the Rate of Ihtereft varies, for his firft Table 
gives us oii a Life of 36 Years Age the Chanpe 
or Probability of his living for 25 Years at 4/^f . 
Cent. Intereft, and at S per Cent, fbr 16 Years 
only; and the InftahCe followihg fliows tnofk 
plainly that this is intirely falfe. 

From his Table in P. 22^ tSc. which (hows 
how long an Annuitant mud live to receive the 
Value of the Money he gave for his Annuity, we 
find that if he buys at 4/. per Cent. Intereft he 
muft live 25 Years, and if he buys at 8/. per Cent. 
Intereft he muft live 16 Years. Now if one and 
the fame Perfon buys *two Annuities for his own 
Life, and purchafes one at the Rate of 4/. per 
Cent. Intereft, and the other at the Rate of 8/. 
per Cent, then fuch Annuitant, in order to receive 
the Value of his Principal Money oft one of the 
Annuities, muft live 25 Years, and, with Regard 
to the other, he need to live only 16 Years- 
But 'tis ill Nature impoffible that his Dfe (houd 
continue for 25 Years, if it ends in 16 Years ; 
and almoft a Contradidion in Terms, to fay, that 
the (ame Annuitant has a Chance or Probability 
that be (hall live 25 Years, and at the fame Time 
^Chance or Probability that he ftiall live only 
16 Years, Befides, .thcfe two Bargains can't 
pbffibly be fair and juft one3 on both Sides, for 
if the Annuitant has a Chance or Probability to 
live 25 Years, he haj over-reachd the Vender 
who fold 9X%hper Cfnt. becaufe with Regard to 
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faim the Annuitant will have been reimburfed the 
Principal^ or received the Value, in ^6 Years i 
and, on the other Side, if the Annuitant has a 
Chance to live only i6 Years, then with Regard 
to the Grantor bx, ^L per Cent, the Annuitant 
himielf will Have been cheated, becaufe there, will 
bt nine Years wanting to make up his Principal, 
or to receive the Value of the Money given oa 
the Purchafe. In fliort, if this, Writer'^ funda- 
mental Pofition, viz. that the Chance or Pro- 
bability of the Continuance of a Life be the 
Meafure of the Value of an Annuity for the Life, 
be a right one, as I make no Doubt it is; or 
indeed if he intended to make Ufe of fuch Chance 
as his Rule for conftru&ing his Tables % inftead 
of hi^ long Rows of Nun)bers and Figures, which 
arc extended for 50 Pages together and upwards, 
he might even as ' well have fee out fo many 
broken Reeds, for he that makes Ufe of one as 
his Guide, in the Valuation of Life Annuities, 
will be led into grofi and very mifchievous Errors, 
as iurely as he will be deceived in his waikmg 
who leans on fuch rotten Staffs for his Support. 
This Writer, I think, fomewhere in his Treatifc, 
infihuates, that he grounded his Calculations and 
Rules on the Pra&ices of fom of the great Com- 
pianies • in Lmion^ or, vice verjd^ that they 
grounded their Praftice on his Rule -, but, which- 
foevcr of the two were the Cafe, I believe moft 
People at prcfent will be ready to pronounce^ that 
ibm Events have fufficiently damned both the 
Rules and the Pr^kre. 

I Oiall 
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I (hall not need to add any Thing farther on 
diis Sgbjed, unlels fomewhac to inform die 
Reader on what Grounds I framed the Tables for- 
the Value of an Annuity on a fingle Life, and 
in what Manner ihey were conftruflied ; fo that 
he may be able to judge for bimfeif how far he 
may depend on them. I adho-c then to the Po» 
fition 1^ down in the Effirfy that the Chance of 
the Duration ci the Life is the only fure MeafUre 
of the Value of an Annuity depending on that 
Life \ for no material Objeftion to it has occurred 
to me which has not been obviated or fufficiently 
removed. The Chance of Vitality being then the 
Ground-work, in order to invcftigate this, I 
reviewed the Bills of MortaT^ for London ; and 
having an Opportunity of ieeing and conlidering 
an Account of the Mortality of the Nominees in 
the Government Annuities on Survivorfliip, I had 
ipecial Regard to fuch Account -, fince it contaihd 
a^ Bill of Mortality of Individuals without Varia- 
tion, and therefore much the beft Guide to dif- 
cover and fix the Chance rf Vitality. — 

Nowj fince there is one certain Stage of Life 
which muft have the greateft Chance of Vitality ; 
for thofe. Chances, from the Beginning of Life, do 
Increafe to a cfcrtain Time, and from thence de- 
creafe to the End of Life 5 my firft Inquky was 
what nftight be that Year or Years of Life wherein 
the Chance of Vitality was greateft. — To fix this 
Point, I confutted firft the London Bills of Mor- 
tality, and thofc of the Nominees in the Govern- 
ment Annuities, and fi'om thefe fixed the Age 
H z between 
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between fix and ten, including both, as the beft 
Stage of Life, on the following Grounds. On a 
View of thofe Union Bills, it appears that the 
Number of Perfons dying between lo and 20 
Years Age, is 30 in a 1000 5 and in the Period 
between 5 and 10 Years age, tho' no: more than 
Half the Length of the former Period, tb« 
Number is 38 in looo ; and in thefe two Periodi 
the Proportion of Mortality is thcloweft: But' 
then, tho* the Proportion of Mortaliry in thefe 
two Periods is not the fame, and in the Period of 
youngpr Life is much the greater, I confiderd that 
the Children of the Ages between five . and ten 
vrere refpcdlively and gradually renioved farther 
From the Extrennty of Life, and that the on« ^ 
might nearly coupterbals^nce the other, I ftated 
all thofe five Years at one and the fame Chance 
of 35 Years. I then examind how the Cafe 
flood in the Account of the Mentality of the 
Nominees in the Government Annuities, and 
found it to ftand thus : The Perfons were nomir 
pated fome rime before Midfunimr 1693 » and at 
Cbrijhnas 1693, the Account I have fecn being 
drawn up from Cbrifimas to Cbriftmas, the Num- 
ber of Perfons then furviving Was 1069, and at 
Qbrijtmas 1728 there were dead 5055 ib that in 35 
Years one Half exaftly were dead 5 and I fuppofe 
that all the Perfons nominated, and whpn nomi- 
nated, at an Average, might be fpmething bcr 
'\ tween the Age of fix and ten. Tp fatisfy myfclf 

farther in this Point, I made a Computation on 
the Bills of Mortality for London^ and obferved 
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die fame Method prefcribed by Dr. HaUej^ and 
made Ufe of by him and Mr. Hodgfmy and 
another on the fame Bills in a Method fornid by 
myfelf, and the Produce for the even Chance of 
Vitality for a Life of ten Years Age is, upon kit 
the Operations, very nearly the fame \ and, in 
ibm of the Ages of Life younger than ten, this 
Chknce runs rather higher. — 

Having thus ftated the Chances of Vitality for 
the beft of Age of life, viz. of fix to. ten, and 
fuppofed it to be equal to a Term of 35 Years ; 
and fince an Annuity fc^ fuch Lives will be equal 
to the fame Term % mod People, I believe, will 
think the Eftimate fufliciently high, even for that 
very beft Age. From thence I proceeded to the 
Stages of Life precedent and fubfequent to this, 
andpropofed to fetde the Chances of thefe by 
inquiring into and fixing the Proportions of the 
Decreafes of them from the faid Term of 35 
Years, for every fingle Year, or for every Period 
of ten Years, relpeftively. Here I was in Hopes 
of faving myfelf fom Trouble, by ufing the La- 
bors of fom of my Predeceflbrs who have wrote 
on this Subject, and particularly of Mr. Hodgpm^ 
who in his Treatifc, P. 6, has given us a Com- 
putation of thefe Chances, from every Period of 
ten Years of Life, fix)m ten Years Age to the 
Extremity of Life. For this Purpofe, I threw 
fuch his Computation into a fiiort Sketch, ex- 
hiWtcd at ^ the End, in Scheme No. 1. but, on 
doing this, I difcovered immediately that fuch 
3$:heme did not give us a .right Partition of 

thofe 
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thpfe 35 Years or Chances for air the feveral 
Periods of ten Years these meniiond. The 
Defetft in it appears almoft on the Face of the 
Scheme ; but, in the Inftance which follows, 'da 
& grofs, that it cannot fail of being feen, when 
pointed out, by every Man of common Under- 
ftanding. That the Chance of Vitality on a Life 
for one Year does (ink in that Proportion in 
which a certain Number of Perfons lirmg at the 
BegpAiniog of fuch Year does die before the End 
of it, isapl^n and an indubitable Truth : And 
yet the Decreafe of thefe Chanees given in the 
5chcme> in fom^ Periods of ten Years, where we 
throw fuch fingle Years into a Period of ten 
Years, runs counter to that Poiitbn^ diir&ly^ 
and tp a very wide Degree. For Inftance, in 
the Period from ten to twenty Years Age, the 
Chance of Vitality is funk eight Years, and con* 
fequently in Proportion for each fingle Year of thefe 
ten Years, and in the fucceeding Periods 'tis funk 
only five Years and an Half; and yet the Perions 
dying in the firft Period are only 31 out of 4910 
living at the Beginning of it, and in the ieoond 
the Perfons dying are 94 out of 459 living ; from 
whence it appears that the Number of Perfons 
dying in the fecond Period is much olore thaa 
double the Number of thofe dying in the firfl:; 
and yet the Chances of Vitalky funk in fuch 
fecond Period are not near three Quarters of thofe 
funk in the firfl : Therefore the Partition in this 
Scheme, not giving the true Decreafes of thefe 
Chances of Vitality for fom Periods and Years of 

Ufe, 
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Life^ cannoc give us a juft Pardtion of thefe 
Chances for the whole life. Fr<»n thence it will 
follow, that the TaUes for the Value of Annuities 
for a Life, conftruded by Mr. Ho^m^ do not 
give us the true Value of them, eren tbo' they 
were in all other Inftances &ulde(s ;' for that the 
Value muft. depend on fuch Chances, and he 
faimfelf iuppoies as much, and yet thefe' Chances 
themfdres, in (om Parts of Life, are not righdy 
adjufted, by this Method; and this is the Cafe 
in all the Stages of Life from the loth to the 6oth 
Agp of life, or near it \ and, believe me, this 
is a very large, and, in all Re^£b, a confix 
derable Part of Life.— 

I cannot forbear adding a few more Words 
on this Subjefi:, becaufe I think that, from this 
Writer's own Pofidon, it may be demonftrated, 
that his Repartidon oi the Chances of Vitality, at 
leaft for a Life between lo and 20, muft be wide 
of the Mark. In his making the Computation 
of thefe Chances, Ifuppofethat be made Ufe of 
his own Tables of Vitality iac London^ by comr 
puting in what Time the Number of Perfons 
living of the Age of lo, of 20, and 30, were 
refpedively reduced to an Half, and then taking 
fuch Jime as the Term to which Perfons of thofe 
refpedive Ages, were equals for that, on fuch 
Computation, and on fuch Operation, they do 
come out to be the faoM as we find them in his 
Trcatifc, viz. 55, ay, and 21 i. Now as the 
Decreafes of the Chances between xo and 20, and 
between. 20 and 30, . appeard to be unpropox- 

tionate, 
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donate, the firft bang eight Ycfars by the Death 
of only 31 Perfons out of 490, and the fccond 
being no more than five and an Half by the Death 
or94 out of 459 % I was fo much furprized, as to 
miftruft this Method fo far, as to examin it more 
accurately than I had done when I wrote my 
Efay^ for there I gave into and made Ufe of it 5 
but, on a clofer Examination and frequent Trial 
of it, I am fatisfied that the Rule will not hold in 
all Inftances, tho' in fom it does. I lookd then 
into the Polition on which this Writer grounds 
and makes the Calculation of the Chances which 
immediately there follows; and, on a Calcula^ 
tion made by the Method prcfcribed by that pre* 
liminary Pofition, it appears, that *tis 14, and 
much above, to i, that a Perfon of 10 Years old 
lives to the End of the fucceeding Period of 10 
Years ; and that 'tis only 5, and a little above, 
to I, that a Perfon of 20 Years lives to the End 
of the fucceeding Period of ten Years : From 
whence it follows, that the Chances of Vitality 
for the Lives in the Period between 10 and 20 
Years, is very far from being rightly apportiond j 
— ^for he who is 10 Years of Age, and has the 
Odds of 14 to I to live lo' Years, has evidently k 
greater Chance of living to be 20 Years old, than 
he that is 20 Years of Age, and has only thq 
Odds of 5 to I to live 10 Years, has of living to 
be 30 Years old : And yet this Authpr's Com- 
putation of the Chance^ of Vitality of a Perlbn of 
10 Years, and a Perfon of 20 Year$ Age, makes 
thefe Chances of the Perfon of the younger Life 
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he greatly kis thaa the fame Chances on the older 
life. This being the Cafe, on the Method made 
Uie qf bjr this Author for adjuftii^ the (l^hancen 
of Vitality, I coofulted Dr. Balks on this Subjcftj^ 
but I find that he prefcribes and makes Ufe of 
the fame Method as this Author does; but I muit 
beg Leave, in this as wdl as in fom other Matters 
of this Kind, to diflent from them both^ and to 
affirm that this Rule does not in all Inftances^ 
tho* it may c}o in fom, give us the avcn Chances 
of Vitality, and chaf for the Reafon and on the 
Computations jufl: now made^ and thofe are 
built upoQ the Foundations laid down by Dr. 
tialky himielf, where he gives the Rule to find 
the Odds, ^which a Perfon of a given Age has to 
live for a given Term. Being forced thus to re- 
fort to a different Method, I formd that which 
follows, both to afcertain the even Chance of Vi- 
tality for a Life, and for any Period of Years \ 
And this differs very little fi"om that given by the 
Dr. for calculating the Odds of Vitality for a cer- 
tain Number of Years, in another Shape indeed, 
and with fom Additions. 

The Rule then is this : To take the Number 
of Pcrfons living at the Beginning of any Year or 
Term of Years, and the Number living at the end 
of that Year gr Term Years ; and if we fubtraft 
the one from the other,thc Remanet is the Number 
of Perfons dying in that Year or Term of Years : 
Next, to take the Number of Years, which we may 
call Chances of Vitality, to which a Perfon of the 
Age named may live, if we compute to the Ex* 
I trcmity 
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tfcmity of life : and then to inveftigate what if 
the Proportion in fuch Years or Chances of Vita- 
lity, which the Numbcf of Perfons living at the 
Bcg'nning of fuch Year or Term of Years bears to 
the Number of thofe dead at the End of the Year 
or Term of Years. To perform this, we muft mul- 
tiply the Number dead in the Year or Term of 
Years by the Number of Years or Chances of 
Vitality through the whole poflible Lift, and di- 
vide the Produce by the Number living at the 
Beginning of the Year or Term of Years : 
And the Quotient will give us the Chances of 
Vitality funk in that Year or Term of Years: 
And, if we deduft the Number of Chances funk 
in that Time out of the Number of Chances lub- ^ 
fitting at the Beginning, the Remanet will be the 
Number of Chances due and belonging to the 
Life propofed, and the Term to which fuch Life 
will have an even Chance of Duration. 

Or thua : In Cale the Number of Years or 
Chances of Vitality for any Age of Life be ftated 
and known ; if we want to know what be the 
Number of Years or Chances of Vitality due 
dnd belonging to a Pcrfori of the next or any other 
fubfequent Age of Life, we need only to take that 
Number of ' Years or Chances of Vitality, to 
which the Life of the Perfon of the Age next prece- 
dent CO the Age of the Perfon after whofe Chances 
of Vitality we are inquiring ; and then to invefti- 
^te what is the Proportion in fuch Years or 
Chances of Vitality, which the Numljer of Per-' 
fons living at the Beginning of fuch Year or Term 

of 
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^ Yrears bears to the Number df thofe.dead 'at 
the End of the Year or T^rai of Years, and then 
10 proceed as before dirc&cd. 
. I flioud obfcrve here, whether we take a Num- 
^berpf Years or Chances, according to all the 
poffible Years or Chances fubfifting on the Life 
given, which in a whole Life may be fupppfed to 
l)e an 100, it being poffible that a Perfon jufl borii 
may live to be an 100 Years old ; or whether 
we take fuch a Number of Years or Chances, as 
anfwers to the even Chance of Vitality on the 
Life of a Perfon of the Age next precedent to 
the Age of the Perfon of whom the Inquiry is 
made, where fuch even Chance is already ftated 
and known, the Decreafe of the Years or Chances 
•in each Life or Term of Years muft be and will 
be exaftly in the fame Proportion. So that either 
of thole two Numbers may be ufed with ^qual 
3uccefs. , 

As this Way of Reafoning and the Rule may 
feem ^ little abftrufe, I will apply it in an la- 
ftance or two on the Perfons named in the Go- 
vernment Annuities on Survivorfhip. The N6- 
tninees in thefe Annuities were named at or before 
Mdfummer 1693, and at Cbrifimas 169J, when my 
Account begins, the Number of them then living 
iwas 1009, and I did fuppofe that the Age of 
each Nominee, at an Average, might be about 
nine or ten. We want to know then to what 
Age any one of thefe NomJnees might probably 
live, or what were the Chances of Vitality due 
and belonging to anyone of them^ fuppofing him 

I 2 to 
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to be ten Years old, and aft of fuCh Age to ha^ 
$0 Years or Chances of pofflWe Life. The Num- 
ber of Perfons living at the Beginning of thik 
Year, t;fe. at CMfifMs r693, w» 1009: At 
the End of riic Year 1728, there were living 504, 
and, if we deduS: 504 Qut of 1009, the Number 
remaining will be 505, that it, in that Compaft 
of Time died 505. The Age to which any one df 
thefe Nominees might poffiblsr Mve, being all ii^ 
{)o(ed to be ten Years old, is 90. Then under 
the Direftion of the Rule we multiply 505, th« 
Number of the dead, by 90, which is the Nuok 
ber of Years or Chances through the whole poffi- 
ble, and the Produce is 45450 : And if we divide 
this Produce by 1009, which is the Number of 
Perfons Irving at the Beginning of the Term, the 
Quotient conies out to be 45, a fmall Matt^. 
oven From hence, we find that between Cbr^^ 
mas 1693 and Cbrijimas 1728, that is, in 35 
Years or very near it, one Half of thefe 90 pof* 
bie Chances were loft, and confequently the other 
Half left : Therefore the Life of one of theft 
Nominees, on the even Chance, was equal to. a ' 
Term of 35 Years, or might probably continue 
in Being for fuch a Term \ and on this Computa«> 
tion, and fom others before mentioned, I ftated 
the even Chance of a Life of i^n Years Age iii 
general at 35 Years, as I found it to be in thia 
Particular. 

To^e another Inftance: We will compute 
. the Chahces of a life, where we will fuppofe that 
thc^ Chaaces of Vit^ity for a life of ten Years 

Age 
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AgP is fixed and kiiowfi \ and there will make 
Ufe of the fccond Part of the Dircdicm of the 
Ride. The Numbef of Nominees in the An- 
.nuitieson Survlvor&ip living at Cbrifhuas 169^ 
was 1009 : The kumber djriqg between Cbrijmas 
1693 and X^hriftmas 1703 was 117. The Age 
jcif each Nominee, at an Average, we have fop- 
jpofed to be ttn Ydars 0r ibmething near \t : A 
life of tea Years Age, on tJie even Chance, we 
ibave ftated as equal le 35. Years: Now^ if w^ 
multiply 117 by 35, Jjhe Produce will be 4095, 
and, if we divide that Number by a 1009^ the 
Quotient will be 4, and a little ^Vear : So that 
♦the Dccreafc of the 35 Years or Chances of Vita- 
Jky in thofe ten Years will be 4 Years and a 
fmall Matter over ; and, if we dedu6t 4 out of 35, 
Ufae Years or Chances of Vitality remaining will 
ib&3j, and this will be the Number of Year^pr 
Chances for a Life of ao Years Age. If we pro- 
ceed tn like manner on a Life of 30 Yeans Ag? : 
The Number of Perfons living ^ Cbrijimas lyo^j 
ifuppofed then to be of the Age of 20 or near it, 
was 892 : A Life of 20 Yeas Age, on the even 
Chances, ha3 been computed and ftated as equal 
10 a Term of 3 1 Years : The Number of Pcsr- 
fons dying between Cbrtftmas 1703 and Cbriftmas 
171 3 was 169 : And, on the like Operations as 
before, the Decrcafe of the Years or Chances in 
that Time will be 5 Years and f , or near fix 
Years; and, if we deduft fix Years out of 31, 
^ Years or Cha»ces then remaining will be 25, 

and 
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and will be the Number of Years or Chances for 
a Life of 30 Years Age. 

By this Rule, and in this Manner I compu- 
ted the Decreafeof thefe 35 Years or Chances, 
by Periods of ten Years, from the Age of 10 
to an 100 ; and made Ufe of the Bills of Mor- 
tality, in the Annuities on Survivorfliip from the 
loth to the 68th Year of Life, which was as far 
as thofe Bills coud conduft me^and from thence, 
being deftitute of this fure Guide, for the four 
Periods of remaining Dfe, I made Ufe of the 
London Bills of Mortality, obferving ftill my own 
Rule : And by thefe Decreafes I conftrufted the 
Value of Annuities exhibited in the Table an- 
nexd. I have before computed, on the Bills of 
, Mortality for London^ the Decreafe of theife 35 
Years or Chances of Vitality, for each Period of 
ten Years, from 10 to an ico Years Age, from 
the Account given of them by Mr. hodgfon^ and 
have fet out the Proportions of them for each 
Period of ten Years in Scheme N. I. — Here I 
have made a Computation likewife, in my own 
Method, of the Decreafes of the fame Chances 
on the fame Bills of- Mortality, for the fame 
Periods of Life, and the Proportions of them, as 
ftatedby me, (land as in Scheme N. II ; and I 
believe it may be fafely left to the Reader, on a 
near Infpeftion on thofe two Schemes to difcern 
which is neareft a regular and proportionate De- 
creafe, and deferves the Preference -, efpecially if 
this Confider.ijition be taken along with it, viz. 

that 
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that this Writer does in exprefs Terms fay, that,. 
after P erf ons arrive at ten Tears ^ the Decrements of 
Life are little in Ccmparifon with the former Tears ^ 
and decreafe regularly. 

I aflert then, on computing by my Rule, and 
on the Lmdm Bills of Mortality, that the Years 
or Chances of Vitality loft in the ten Years, be- 
tween the Age of ten and twenty, are no more 
than 2-T, as" ftated in the Scheme, N. II; and 
that a Life of 20 Years Age is equal to ^a-f ^ 
Nay, I may go farther, and aflert, that the Cafe 
is exadly the fame, both with Regard to the 
Years or Chances loft in that Time, and the Years 
or Chances remaining at the End of it, even 
where we life Dr. Halley^Sj or this Author's Rule 
for computing the Odds or Chances that a Perfon 
of ten Years Age does or does not .live to the 
Age of 20 Years, and this too^ whether we make 
fuch Computation by the whole Period of ten 
Years collei^lively, or by each Year fingly 
and feparattelyr Confequently, if a Perfon often 
Years Age has at that Time an even Chance ta 
a Term of 35 Years, which is 1st Point . admitted 
-. on all Hands, and in living ten Years lofes no 
more than 2 J of thofe Years, or Chances,- the 
Years or Chances remaining muft of Neciffity be 
32i, and his life at 20 Years Age.be equal 
to that Term : And therefore the even Chance 
of Vitality for a Life of 2c, computed by Dr. 
Halley's2Lnd this Author's Rule, and ftated as 
equal to 27 Years only,, is very far wide of the 
Mark. — " 

The 



64 -^ Valuatiom of 

The U^flKut of the Mirtte? is th» j that in ftatina 
thcfc Chancc3 by Dr. //4iy*s, or this Writer*^ 
Rule, which ia the ftine^ the Decrcafc of them, 
in moft Inftances, cfpecially in the younger Part of 
Lifc» is the gpeaieft when thft Number of Perfcws 
dyii^is propartiofiably toweft, ai:(d the Qecrqaie 
ihs leaft^ when the Number dying is liigheft ; 
which is dite6liy €im|r»y to the Truth, for no 
Man, furely, can conceive that thefe Chances, 
fhoud fiok 8 Years in the Period between lo and 
20, in. which die only ji, out of 490, that is» 
at an Average^ three only in each Yc^w, afid one 
ovee in the Whpte ; and yet, that th@y ihouldfmk^ 
na more than three Yeara in the Period between 4a 
and 50, tn« which there die 90 out of 194, that is^ 
ae an Average nine in each Year ; and at the f^mo 
Time adnit, and it mNift be admitted, that the. 
Kimiber of Peribns dying is the M^ure of fuch 
Dccrcafe. 

laconfih^iftingthe Tables for thcfe Chances of 
Vicaiity^ and the Valtie of Annisitie^ on a fingle 
Life depending thercon, I made Ufe both of the 
Government Annsaitiea, and L^ndm Bills of Mor«« 
tality, as beforcracniiond but by the Method 
laid downkby royfclf ; and chofe here to compute 
thofe Chances by Periods of ten Yeas firft, and 
then divide each Period into fingle Years at an 
Average, rather thaa toconipute th^mby fingjc 
Year?, in Regard that in fom one Year or other 
the Number of Perfona dying in that Year 
might much exceed or fall (hort of the Number 
dying in the precedent or fubfequent Year, merely 

by 
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by Accident, from the 'greater or lefs Salubrity o^ 
the. Air in one Year than another,, and this ap-i 
pears to be frequently the Cafe in the Nominees 
in the Government Annuities; As for the Chances 
of the intermediate Years within each Beriod, l 
interpoiaced chem by an Equation, as near as, 
coudbedoiie, by keeping within theCcmpafsof 
an eighth Part of a Year, and. that there 1 fuppofe 
is as near the Mark as is necefiary in -thefe Mat* 
ters, or can well be put in Practice. To this I have 
added, and inlerted in Table N. IX, a Scheme of 
the Chances of Vitality for the City of London^ 
conftru&ed, according to my own Method, from 
the Bills of Mortality there ; and, on comparing 
it with the Chances in the general Tables, the 
Difference docs notfcem fo great, but that in 
Pradbice, in moft Cafes, a Man may fafeiy enough, 
make Life of either of ihem as .he likes bed : And, 
tho* I have not here added the Valuq of an An- 
nuity on any of thefe Chances of Life for Lxnidon^ 
yet that Defe6t is eafily fupplied by one or other 
of the precedent Tables.-— 

The Value of Annuities on a Life given in the 
general Tabks, and that which will arife on a . 
Computation made by Table, N, IX, will at firfl: 
View and to fom Perfons fcem very high ; but, 
fpr my own Part, I am fully perfuadcd, and 
others, perhaps, when they have well confiderd 
what has been here ofFerd to prove it, may be in- 
duced to think fo too ; efpecially if they admit that 
the Chapces or Probabilities of the Duration of 
Life are in the Tables rightly eftimated. Where 
K a great 
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a gteat Number of Annindcs is giomted tcr Yarie^ 
of Perfons on their Lives, a Variety of Chances 
muft in the Event neceilarfly come out» and I be- 
lieve it will be found ; that the Eflimate here made, 
at an Average, is a fair and reaibnabk one, q» 
the Whole : And on fingle Grants to fingle Peri- 
fens there's no Way to form a Judgment of the 
Value of them, but by accumulating a great ma« 
ny Grants together, ami taking a Medium. And 
in this my Opinion, that I have not overvalued 
thefe Annuities for a Life, I am very much con- 
firfnd by a late atid recent Inilslnee, and winch 
will not foon be forgot by fom People^ fincc they 
J^ave terribly fuffcrd by not well confidering or ill 
calculating the Vahie of fuch fort of Eftates ; and 
will be a Caution, at leaft, to Perfons to be on 
their Guard in Tranfaftions of this Nature : PciiK 
quemfaciunt alicna Pericida tautim. 
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AFTER writing the pneceding Difcourfc, 
and indeed fmce k was prepared and 
ready for the £refs, was put into my 
Hands Mr. be Mrivre*% Treatifc on this Subjcdt, 
the third ^Edition; and having no coAvenient 
Opportunity tif inferting my Qbfervattons upon it 
^in the Body of my Qook, and as his Charader cha^- 
4enges a fpectd Attention, I hope. I fli^ be ex- 
cufed^ if I gire my Thoughts upon it in this 
Place; and they are, in fhort, ihat the Rule 
whidh he *propofes fer mveffijgating the Value df 
Anniiiiaes 'for a fingle tjk is a wrong one, and. 
^U the Tables which he ^has conftruftcd by that 
^Riik, m ^every Inftance, erroneous. My great 
Objeffion to this Rule, which I think quite iin- 
^peceflary to be iriferted here, is th$ fame as I made 
to Dr. Hi/&Jf*s .Role, aad -is this-, viz. that in 
Faft itdoes, and neoefiarily mufl:, produce fuch 
a Sum as the Value of an Annuity for one and 
•the lame indi^iehial life, as that, on the Variation 
t)F'Intcr<?ft, the Term to which fuch Value cor- 
Tcfponds iHaU be a diflerent one. 

•Now the EJcfeft in the Doftor's Rule which 

produces thefe abfurd Values arries froni hqnce, 

diat'it direiU, that out of the Value of an An- 

K 2 nuity 
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nuity certain for a Year, in each Year of Lifir 
and through the whole Life, "we arc to dedu& a 
Value correfpondmg to the dhance of Mortality 
arifing in each Year refpeftively, or, which is 
mtich the fame Thing, a ]Valifc m P«)p6rtion^ to 
the Degree of Probability that the Life may deter- 
min within the Year. Mr. Be Moivre, in the 
firft Editioaof his Treatifc oa this Sutgcft, P. 5, 
(^€. gives the fam&' Dire&ion inSubftance, tbo' 
in Expreffion fomthkig variant; and m- Per- 
fuance and under this pire6tion, P. ii» &^. he 
computes the Value of an Annmty for -the Life 
of a Peribn aged 50, and at an Interdibof 5/. per 
.Cent. . and concludes that 'tis an Val|)e 10*1 5* In 
this his third Edition, ^ which he calls a more full \ 
one, he has thovig^ fit, to leave out tbe Whole 
of this Dire&ion, and enters imnae^iately upiKi 
the Solution of that Problem,: ^'2. what may be 
the Value of an Annuity for the jLife^of a< Pc^ipfon 
aged 50, and, after a Calculation in the fame ^ 
Method as in his firft Edition, vf^WPlu^es ^that 
Yis in Value 10-35.. But 'tis in^ipolTible that 
10-15 and 10-35 ihould both* be the Value of this 
Annuity; and it happens very ut^w^kily^ that 
peither of them are right, for the exa^ Value is ^ 
10-34. But to let this pafs, fot* 'tis AOt:: material 
which of the three, or whether any oip them, he 
the real Value ; but it may be a proper Queftion, 
what might be the Reafon of omitting^ in this 
his fuller Edition, the -Whole of this Dirc&ion. 
Spm People, perhaps, will folve this Problem by 
faying, that, fince his firft Edition, fie had diT- 

cove^dl 



icoverd .tljat this DiFeftion produced the pre- 
pofterous Values of Annuities before-mentioned i 
but. thaty to be fure, muft be an 'idle Surmife^ 
bccaufe, even in this more corrcd Edition^ and 
)n his , Tables inferted in it, he has perfued this 
revy fame Dircftion. Others will fuggpft* that 
on findilng this Objection piade to his Rule, and 
this Diredion; in particularj to which th^ am 
confident he wa3 po ^Stra2)ger', apd that, it was 
too clear and (Irong for him to grapple with, and 
moft certainly it has never been anfwerd, and 
probably never will be ; he thought it the, beft 
Courfe to reniove it out of Sight, a$ much and 
as far as he coijd. 

But be that as it will ^ -fince I have alneady,' ia 
my Effay, treated of this. Matteri viz. . .of the 
abfurd Values produced by the Rule^ and have 
farther reinforced my Objeftions to it in the pre- 
ceding Trejitife ; I ftiall here content, myfelf with 
aflertiog, which indeed is very little more than, 
repeating, rh^t 'tis in Nature impoffible.tb.at onex 
and th£; fame Life can b^ve one and the fame 
Chance" oc Probability of Duration for different 
.TcrmS; of Years 5 for Inftapce,. for 25, 26, or 
aS Ye«-s, ^s the Rate of Jnterpft,. at which the 
.Value of the .Annuity is cojnputedj/is or may 
be varipd J or indeed on any other Account^ or 
by. any otl^r Meai)s whatf<>?ver. . I need therefore 
only to fhow that the Rijile dpes in Fad produce 
fuch Values ^ and that is fcen by a mere In- 
ipddion into the Tables qpnftruded by the Author 
bimfclfs by the Rule, and there they ftand thus. ' 

The 
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The Annuity for the life of a Bsrfon of lo Y^^oiA 
Age, at 4/. per Cm. is in Value i6-8B, wMdi 
is equal to a Term of 28 f **of the iame Age, at 
sLpir€efn. is 14-66, which is equal 10 a Term 
of t6 1 — and of the fame Age, at 61. fer Cmt^ 
Is i2-84« which is equal to a Term of 25:^: 
Noiiv I fay, and I belieye moft of Mad^iid will 
concur wirii me, if a Perfbn of 10 Years Age 
has a Chance or Prebric>ility to In^e only 25 Years 
and |) that 'cis not poffible he (hould have the 
fame Chance or Prdbal^ity to live to the Age of 
a6 5, or of 28 J. 

If we carry this Matter a Seep farther, and 
compute by this Author's Rule what is the Value 
and Term correfponding on a like *L&, at 3/. 
per Ont. we ihall find it to be i9-'87, which it 
equal to a Term of 30 4; ; and 'ds Matter rf fom 
Wonderment that this Author, in this his Edition 
of the Tear 1750, has not inferred ip his Tables 
rthe Value of Annuities fer a Life at* that i(ate d[ 
Intereft. Since the Government has reduced the 
Intereft^on public Securities, which in Stock and 
^Annuitied amount to mons than fifty Millions, 
•froai 4 1:0 3 i for feven Years, and from thenee 
to 3 \ and as the Profpeft that the common 
'Price of^foney win be at that Rate feems to be 
no vci^y diftant one ; Ifuppofe, if private Perfons, 
public Companies, or the Government, wene 
difpofed to grant Annuities for Life to any Num- 
ber of Perfons, that they woud hardly think it 
prudent to charge their Sftates or Income with an 
Intereft exceeding j/. fer^ Cent, efpecially on 

^curitics 



AiiNwiTija^ ^iivBs, &c. yi 
Secyriues not redeemable. On this Account I 
ihoud have thought that fuch a Table, now at 
leaft, wottd have been very proper^ and fb I, have 
pradlifed myfelf ; but this. Author, perhaps, might 
be apprehenfive that fuch a Taljlc woud have 
cxpbfcd the Error ©f his Rule too nakedfy ; for 
in Truth the Difference between the Term on a 
life of lo Years Age at an Intereft of j/. and 
the Term on the fame Xife Intereft at 61 is 
five Years and an Half: However, the Tables 
which he has exhibited have done it fuffi- 
. ciently. 

To the Evidence from his Tables we muft add^ 
that the Author iiimfetf in the Body of the 'fiook» 
in this laft Edition, has inferted fomthing whic^ 
puts this Matter beyond all Doubt : And, fince he 
has been ib good as to have brought in fo ftroi^ 
a Reinforcement to fupport my main Objedion, 
I fhoud be uncivil, if I did not acknowledge and 
take Notice of his Supply. Let us read them. 
In p. the iid^ he gives us this Problem. Sup^ 
pofing three equal Lives of any given Jge^ for In- 
fiance 30, and ibat^ upon the Failing of ofry one of 
$bem^ that Ufejballbe imtnediately replaced (which 
by the Way has fomthing of the impoflible in it) 
and 1 then receive a Sum I agreed upon^ and that t9 
Perpetuity for me and my Heirs : What is the prefent 
Fake of that ExpeSiation^ and at what Intervals $f 
iimCy one with another^ may I exptEl to receive thai 
Sum. — I have fet forth the Problem at large, bc- 
cauie the fubfequent Remark which be makes, on 
which I lay my Finger, becomes tliereby more 

pladn 
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plain and intctfgible. — The firft Queftion is, vi'z.^ 
what is the Value of fuch Expc6Uncy, after having 
iuppofed that the Sum to be paid on thcfe Con- 
tingencies was an loo /. he refolves that the pre- 
ient Value is — 167. 1. — ^Now I very much doubt 
the Juftice of this Solution ; for the Sum produ- 
ced differs confiderably from the Sum produced 
by the Method which I ufe to compute the Value 
of fuch Expcftancies, and I may be confident 
that my Method is a right one, becaufe 'tis found- 
ed on the Reafon of the Thing, and might be 
Gonfirmd by Demonftration, and on a Computa- 
tion in my Manner, if we Tuppofed thcfe Inftal- 
inpnts to incur once in ten Years for ever, and 
he fuppofes them to incur in 9;*:, the Value of this 
Ej^eSancy comes out to be i8i-i6-3-i,and near 
4 Farthing more. 

But let the true Value of it be what it will : 
Wc will now read his Remark on the fecond 
Queftion, viz. at what Intervals of Time, one 
with another, he might expcdl to receive that 
Sum : And after, folving that Queffion, in p. the 
2itbf he adds— Remark — // is not to be expHedy 
if the Intereft of Money was bigb& than 5 fer 
Cent, which was the Intereft made made Ufe of 
in the preceding Calculations, the Intervals ofTime^ 
after which the Renewals are made^ woud be the 
fame as now,;:, for it will be founds that, as Intereft 
is higher^ the Intervals will bejhorter^ and, as it is 
lower ^ the Intervals will he longer : Tet one might 
make it an ObjeSlion to our Rules y that the Length 
of Life W9ud thereby feem to depend upon the Rate 
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4f Intereft. Tbe Author admits theru tliat 'ps aa 
Objedion to his Rules, if they do in Fa£t make 
the Length 9f life to depend on the Rate of 
Intereft \ and, whether he adm]t3 it or nor, moft- 
certainly it is fuch~-The fole Queftion then will b^ 
whether a Variation of the Race of Intereft in this 
Caie does not likewife cauie a Variation in the 
length of th^ lives, ^s it does in the Length of 
the Intervals. He lays it down, that the Inter- 
vals of Renewal, or tlie Space of Time becwepn 
one Renewal and another, will and muft vary as 
[^ the Intereft of Money varies, on the one Side or 

r^ the other. From thence I argue thus ; If th^ 
I Intervals of Renewal are made fhorter or longer 

' (as the Ca(e may happen to be) by a Varia- 
von of the Rate of Intereft, then the Duration 
of the Lives, on which the Intervals depend, 
muft be (horter or longer in the like Proportion, 
becaufe the Duration of the Dves is made, and 
by this Author himfelf is taken for, the Mea- 
fure of thefe Intervals. Or take the Reafoning 
- ^ thus : The Rate of Intereft govern^ the Intervals, 
. the greater or (horter Length of the Lives conft;- 
tutes, or rather is one and the fame Thing as^ 
thofe Intervals : The Rate of Intereft therefor^ 
govertis the Length of the Lives. This Way 0^ 
Reafoning is fure enough right and conclufive ^ 
but it may be further added, that this Writer* j 
Tables, drawn by himfelf, and by bis own Rv^e^ 
in the Inftances beforementioned, do demonftracf 
that, in the Cafe of Annuities for a fingle Life, 
the Rate of Intereft govecns the Length ^f Lifc> 
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for, as one is varied, the Length of the other i? 

varied with it and by it. 

However, fince this Writer offers at fomthing 
which he calls an Anfwer to this Difficulty, let us 
read ; and 1 choofe to give it in his ow^ Words, 
bccaufe it has fomcthing of the extraordinary in 
it, viz, a Defire to feem to fay fomthmg, a Study 
to involve that fecming fomething in obfcure and 
f erplexd Language, and a Care at the fame Time 
to fay nothing to the Purpofe ; which laft may 
indeed very eafily be done in a. Matter to which 
nothing can be faid to the Purpofe. The Words 
arcthcfc. h mujl be obferved^ that the calculaiing 
Time imports no morey than that [confidering the 
Circumftances of the^ Purcbajer and Proprietor of the. 
IJveSy in Refpell to Pbe Rate of Interefi agreed'upon^ 
and the Sum to be given upon t^e Renewal of a life 
or Lives) the Proprietor makes the fame Advantage 
of his Money ^ as if he had agreed with the Pur- 
chafer ^ that befbould pay him a certain Sum of Mc- 
ney at equal Intervals of TmCy for redeeming the 
Rifque^ which hi the Purcbajer (read rather the 
Proprietor)' runs of paying that Sum when the Life 
orLiveidrop\ but the real Intervals of Time will 
hefhown afttrvi^ardi. Part of this Sentence I have 
included in a Parenthcfis, fo that thofe Words 
being omitted in the reading, as they may 
very well be, it may more eafily be underftood ; 
and for tite Word Purcbajer we muft read Pro- 
prietor: And" then the Subftancc of his Aafwer 
will be, that the Proprietor of the perpetual 
Leafe, 'as I wood call it, will malcc the fame 

• Ad van- 
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Advantage of his Money, if he continues to 
make his Payments on the Contingency of Lives 
dropping, as if he made an Agreement to pay 
the fame Sum of Money at the End of a deter- 
minate Number of Years, equal to the' computed 
Intervals. But is not the Calculation of the Time 
a juftone,* and the very fame, whatever was the 
Import or View^ in making it? .Do not the 
Words at the Clofe of the Sentence, that the real 
Intervals of Time fhall be fhown afterwards^ 
ftrong!y intimate, and fuppofe that there is a 
real Difference in thofe Intervals, where there is 
an Alteration in the Intereft, other wife no Oc- 
Cafion to (how them, nor coiid any be fhown ? 
Does not the Author himfdf aflert as much, and 
is not the Fa?t notorioufly true ? And is it not 
evident, that thefe Intervals are created by, or ^rcf 
ene and the fame Thing as, the Duration of the 
Lives, and this Author himfelf meafures and de- 
monftrates the Length of the one by the Length 
of the other? To thefe Queftions if the Anfwer 
be in tlie Affermative, and in the Affirmative the 
Anfwer muft be-, it will follow, as clearly and 
certainly as any Demonftration in this Writcr*s 
Book, that the Length of the Lives as well as 
of the Intervals is by his Rule made ^o vary 
and depend upon the Rate, of Intcrcft : And 
thus by one Breath of his Mouth has he blown* 
in Pieces all his fine Pie<fe of Machinery.-— 

If we carry our Inquir/ farther and examine 
what EfFeft his Rule has on the Value of An- 
nuities for joint and "furviving Lives, and wlie- 

L 2 ther 
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ther it does not there likewife make tlie Dura^ 
tion of lives depend on the Rate of Intereft, w€ 
ihall find the Cafe to be the very fame : And 
indeed 'tis impoflible but that it (houd have the 
fame Influence there 9s ia Annuities for a fmgle 
Life, for the Values of Annuities for two or more 
Lives, either joint or fi^rviving, are all of diern^ 
by an ill-concerted Jumble of Values, formd from 
the Values of Annuities for a fingic life. If 
this Author had been fo good as to have given us 
Tables of the Values of Annuities for thcfe Lives, 
;a$ he has done of thofe for a fingle Life, I 
doubt not but he woud have enabled us to have 
Ihown in like Manner, that is, out of his own 
Mouth, that his Values pf Annuities for theft 
Lives likewife had the very fami^Fault: But, 
fince we arc deprived of an Opportunity of 
doing it in that Way, I will try what may be done 
without that AlTiftance. 

In />, the 54/i6, tWrd Edition, he gives us this 
l^roblem, 'oiz. to find ^e ExpeSation af two Joint 
JJveSy th^t is^ the TifUe which two Lives may ex^ 
feil to continue together in Being ; and then having 
taken two Lives of the fame Age with thofe given 
in the Solqtion of his fecond Problem, viz. one 
of 40 and the other of 50, be folves the Queftion, 
and fays, that 1 3-3 1 is the Number of Years due 
to the two Joint Lives. Novr if the Expefl:ation or 
probability be, that one or other of thefe two 
Lives will have a Bring for that Term, I hnm- 
bly apprehend that the Annuity too will fabfift 
for that Term, and at 5/. per Q»>. btbf the 

Value 
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Value 9-54. No, by no Means fays a Learned 
Advocate of Mr. De Moivre\ for he has demonr 
itnited, in bis Solution of the fecond Problem^ 
md nhe D^monftration which follows, that ith<* 
Suin 7-$2 is ^e true Value of the Annyity for 
thcfe two Joint lives. The Matter under Con- 
fideration here is, whether the Rate of Intereft 
does not govern this Value, and this Value jgo- 
yern thc^ Duration of the two Lives, and not 
whether the Value be die. right one or there be a 
penoonilration of it, tho* if there were Room for 
it here, and it were pertinenl: to the prefent Pur-: 
poTe, I coud fhow there was none ; let us fee to 
what Tcim of Years this Value correfponds. If 
we look into this Author's diird Table, which is 
conftruftcd for the Value of Terms for Years. at 
^l per Cent, and that is the Intcreft which is 
made Ufe of in computing the Value of the An- 
nuity for thefe two Joint Lives ; we find 7-72 
to be the Value of an Annuity certain for a 
Term of ten Years ; fo that this Annuity is not 
equal to a Term of ten Years, but muft de- 
termin before that Time, tho* both the two Lives 
will fublifl: and continue for thirteen Years and 
above, — 

As I do not defign, here, to deprive fthis Gen- 
tleman and his learned Friend of the Pleafure of 
their Qonceit (and I can call it by no other Name) 
that there is Demonft ration of this Value, I will 
iidmit it to be fo for the. prefent, on a Provifb 
neverthelefs and Condition that they return me the 
like Civility, and admit that there isDemonftra- 

ti6n 
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tion likcwifc of the i8th Problem beforemen* 
tiond, and then Vft ihall have Demonftration 
fighting againft Demonftration ; for one fays that 
the Annuity is in Value 7 62, and the other fays 
that it is 9-54, as before computed. Now, if 
it may be demonftrated, nay, whether demon- 
ftrated or not, if it be a reafonable Expedatioii 
or Probability, that one or other of thefe two 
Lives will fubfift for thirteen Years and above, I 
very much doubt, whether the Learning of Mr. 
De Moivre and his Friends, both put together, 
will ever convince any Man, unlefs it be a very 
Ipecial Friend or fo, that 'tis probable that this 
Annuity, which determines, when one of the two 
Lives fails, and not before, will determin in ten 
Years Time or lefs, and at the fame be equally pro- 
bable, that both the Lives will continue in Being 
thirteen Years and above. Credaf Juditus afpeU^ 
non ego. 

To apply this. Let then the Value of this An^ 
nuity be 7-62, or iny, other, except 9-54, which 
is the Value when computed on the ProbabiKty 
of the Duration of the Lives ; fince the Rate of 
Interefl: creates this Value, and this Value deter- 
mine the Duration of thefe Lives, if that fame 
Rate of Intereft does not govern the Length of 
the Lives,I fhoud be glad to be informd what does, 
fince *tis evident that the Expeftation or Probabi- 
lity of the Lives does not ; for then the Value 
woud be 9" £4, as before computed. "But that 
which ^ill put the Matter beyond all Difpute will 
be to vary the Rate of Intereft, and to calculate 
the Value of Annuities on two Joint Lives at the 

fcveral 
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fcvcral Rates of 4, 5, and 6 ftr Ctnt^ aad then 
examining to what Tcrma thofe Values do rcf- ' 
fpeftively correfpond— On an Annuity for two 
Joint Lives, each of 45 iTcars, the Values, and 
the Terms to which they rcfpeftivcly correfpond, 
as I compute them, ftand thus — 

At 4 per Cent. Value 8-zi, equal to a Term of lof 
At 5 ^^r Cf«/. Value 7-42, equal to a Term of 9^ 
At (> per Cent. Value 6-76, equal to a Term of 8 J., 

fa Mr. De Moivre*s Way of computing thefc Va- 
lues, they differ a little, and may ftand thus—- ^ 

At 4/^r Cent. Value 8-34, equal to a Term of io| 
At 5 per Cent. Value 7-72, equal to a Term of 10 
At 6 per Cenh Vake 7-06, equal to a Term of 9^ 

Now let us take which of the two Valuations 
^e pleafe, 'tis plain and obvious that the Diffe- 
rence in the Rate of Intereft produces fuch a 
Difference in the Value as creates a Diflference in 
the Term tor which the Lives are equal, and this is 
no other than governing the Length of the Durati- 
on of theLives. It will be faid, perhaps,that my Va- 
luation is a wrong one, but, if it (houd be fo, yet 
the Valuation made in Mr. De Moivre^s Method 
juftifies the Conclufion ; and, if Mr. De Meivrc 
has demonftrated that thefe are the true Values- 
of this Annuity at thefe three feveral Rates of 
Intereft, he has then demonftrated the Point in 
Queftion, ijiz. that by bis Rule the Length of the 
Lives is made to. depend on. the Rate of Intcceft— 
I fay, however, that my Valuation, where 'ti$ 

made 
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made t>y a Compilation on the Values, is a right 
one, as founded on the Reafon of the Thing, 
aod cooBrmd by this Author's Solution of his 
1 8th Problem, where he fays, that on two lives 
of equal Age, the Probability is ^ of the Com- 
plement of any one of the two Lives. Now the 
Method by which I attaind the Values before 
given by me is a very eafy and a very obvious 
one, viz* by taking two thirds of the Value of 
one of the Lives fiDgly taken, or, which is the 
fame Thing, by taking one third of the Values 
of both put together. On this Account and in 
this View, fom People will be apt to fbrmife that 
Mr. Di Moivre had the fame Thing in his View, 
viz. to take two thirds of tloe Value of one Life, 
or one third of the Value of both put together, 
becaufe 'tis confonanc to bis Reafening oh this 
i8th Problem \ but that be hasjnveloped the Mat- 
ter in fuch Clouds of Multiplications, Subtrafti- 
ons,* Divifions, and of Things not fubjedt to the 
fame Rules of increafmg or decreafing, that he 
has made a Ihift to mifs his own Mark : And this 
moft certainly he has done, unlefs he difclaims his 
own Problem. 

But fom will fay that on Mr. De Motvre*% Side 
there is Demonftration of the Value, but I fay 
there is no fuch Thing. His Solution of his fe- 
cond PrcAlcm, which produces this Value 7-72, 
contams no more than this. The Value of ^ji 
Annuity for two Lives fingly taken, being given -, 
then follows a Multiplication of thefe two Values 
together, then a Multiplication of this Product 
by tht fuppofed Rate of Intereft, afterwards a 

Subtrafti on 
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Subtradion, and laftly a Divifion; and the Quo- 
tient is faid to be the Value of the Annuity. Now 
this Procefs does indeed demonftrate that the laft 
remaining Quantity is 7-72 : But docs no more 
prove that 'tis the Value of an Annuity for thefe 
two Joint Lives, than it does, that *tis the Value 
of a Mare or a Mule, The Thing which ought 
to be proved is, that this Procefs on the given 
Suppofitions will produce fuch a Sum as is the 
Value of the Annuity, and not merely what is the 
Sum which the Procefs will produce, and the Pro- 
cefs carries us no farther. Ay, but then follows 
a Demonftration \ very true, but that ftill is no 
more than this, that Letters and Lines are fub- 
ftitutcd in the room qf Numbers or Figures, and 
upon an Operation on them that the Value pro- 
duced on fuch Operation is one and the fame, as 
that produced by the Procefs, and it wotid be 
very ftrange if it were otherwife ; but no Proof 
yet that this Value is the Value of the Annuity, 
or that the Procefs in one or the Operation in the 
Qther docs produce fuch a Value, But that's not 
all : For there is, or fccms to be, a Defeft run- 
ning both through the Solution and Demonftra- 
tion, which muft neceffarily make them produce a 
Sum not cxaftly the true ValUe. It may indeed 
produce a Sum which {hall come fomthing near 
the Truth, and he muft be a very bungling Ope- 
rator who coud not contrive Matters, fo as not 
to be wide of the Mark ; but 'tis a Rule in . 
Mathemetics, I think, that if a Man does ngt 
hit the Bird in the Eye, as the common faying is, 
• M he 
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he is as much in the wrong, as if he were hundred 
Miles off. 

The Defeft I meant is this. In computing ^nd 
fixing the Value of thcfe two Annuities, when 
fingly taken, he lays it down that the Decrements 
of life, or of the Probabilities of the Duration 
of Life, are in Arithmetic Progrefllon : and then 
proceeds to multiply thefe two Values thus fixd, 
and then multiplies the Produdl by the given Rate 
of Intercft, viz. by 5. The Years or Chances of 
Life he calls the Complement of life, and on the 
whole poffible Life ftates them at 86, aflertin^ 
that IJfe cannot reafonably be extended beyond 
86 ; and then, theft two Lives being each of the 
Age of 45, the Complement or Chances of Life 
reftingon each of them will be 41 : And thea 
fays, that thefe 41 Chances will decreafc in Arith- 
metic Progrefljon, as the Life proceeds in Age. I 
will admit that the Chances of Dfe do dec^eafe ir^ 
that Proportion, under the fame Liimitations as. 
he puts upon them ; viz. that it holds for fmall 
Portions of Life, and when the Years are near 
.One to another, but not abfblutely for the whole 
Dfe, when taken intire. But then,, as to the 
fixd Values of the Annuities on thefe two Lives, 
which are each ftated at 11- 14, there can be no, 
Pretence that they likewife decreafe in the like 
Arithmetic Progreflibn ; for, if they did, then at the 
End of 20 Years ana an Half, for Inftance, when 
the Complement or Chances of Life are reduced to 
Half, then the Value of the Apnuity for the Life 
(boud be reduced to Half in like Manner ^ but 

this 
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tbis is notorbufly untrue and vifible by a meer In. 
Ipeftion into his Tables of thefe Values, and com- 
paring them, by which it appears that one is 1 1- 14, 
and the other 7-05 ; and the Truth of the Cafe is, 
chat the Decreafe in the Values is in geonfietric 
Progrcflion. And then as to the Number 5, the 
fuppofed Rate of Tntereft, in that there's no De- 
creafe at all, it being inyariably the fame through 
the whole poffible Life ; what (hall we do with 
this? Why truly I was thinking, fince we are 
upon the dccreafing Pin, that the Show, perhaps, 
woud have a more oftentatious Appearance, if, 
inftcad of 5, we flioud take 4-9524, which is the 
prefent Value of 5 /. to be paid at the End of the 
Year 5 and we know Intereft is not payable till the 
End of each Year, and in Faft is feldom paid fo 
foon, nor do the Probabilities of Life decreafe in 
their arithmeric Progrcflion, nor the Values in 
their geometric Proportion, till the End of the 
Year ; and therefore I hold it advifable, in the neit 
Edition, by all Means to make them fink, one 
and all, and all at one Time. If then we fubfti* 
tute 4-9524 in the Hace of 5, there will be an 
Opportunity of adding fom new Numerical and 
Mathematital Dccoratioas ; and befidcs upon my 
Word, atitwdeoj out vidijfeputo, I fee, or think I 
have feen, and I muljl not fay more, becaufe I 
have not computed it, nor dcfign ever to compute 
it, that the Strtn forth coming will be nearer the 
Mark, viz. 7-42, for that moft certainly is the 
. Value when the Computatbn is made by Values,' 
as is done by him in this Cafe. 

M 2 Now 
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Now to blend and mix together, as it were in 
Hotchpot, two Things which decreafe m one 
Proportion with two other Things which decreafe 
in another Proportion, and then to throw in a 
third Thing, which has no Decreafe at alt ; and 
from fuch heterogenous Ingredients to ho{)e that 
we may extradt the Value of a third Thing,, is 
furely an idle and vain Imagination. But if Mr. De 
Moivre thinks otherwife, and will adhere to his De- 
monftration, he may« for me, and, for the prefent 
at lea(l,concinue in the peaceable Enjoyment of his 
beloved Mathematical Proofs, and I will content 
myfelf with the humble Produftions of plain com- 
mon Senfe and Reafon. I have faid at prefent, 
becaufe the Queftion here is not.fo much, whether 
.7-72 or 7-42 be the true Value of the Annuity 
for thffe two Joint Lives, and for my own Part I 
am fatisfied that neither of them be fo, as whe- 
ther on a Variation of the Rate of Intereft, in this 
Method of computing their Values, there be not 
fuch Values produced as make a Variance like- 
wife in the Term to which the lives correfpond, 
and in the Length of the Lives. And, fince that 
Point is evident, I (hall not purfuc the other any 
farther here, becaufe it tends rather to Ihow that 
this Author's Method of inveftigating the Value 
of Annuities for Joint Lives is erroneous, and the 
preceding Difcourfe treats only of the Value of 
Annuities for a fingle Life : And one Time or 
Other, if Health and Leifure will give me Leave, 
tho* at my Age of Life neither of thorn are much 
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to be expeded, I may polfibly f^fume the Dif- 
cuflTiOn of the fecond Matter. 

I muft fay a few Words on the Subjeft of An- 
nuities for two or more Lives and the Survivor, 
and I need to fay very few, becaufe the Point 
here is clear, that the Length of the Lives is by 
the Rule made to depend on the Rate of Intereft. 
On computing, by the Rule, the Value of an An- 
nuity for three Lives and the Survivor, alloifthe 
Age of 12, and at different Rates of Interefl:,the 
Values, and the Term to which fuch Values cor- 
refpond, ftand thus — 

At 4. per Cent. Value 23-oi,'"cqual to a Term of 65 
At 5 per Cent, Value 19-05, equal to a Term of 63 
At 6 per Cent. Value 16-19, equal to a Term of 61 
At 7 per Cent. Value 13-92, equafto a Term of 58-2 
' At 8 p^r Cent. Value 12-29, equal to a Term of 56 

/ Ido not affirm that thefe Values, all of them; 
are exaftly true ; however, they are near enough 
the Truth to anfwer the Purpofe for which they 
are here inferted, viz. to fliow that, whenever we 
vary the Rate of Intereft, we find a Variance lijce- 
Vf'ik in the Term to which the Lives are equal ; 
that is, that the Rate of Intereft governs and de- 
termins the Length of the Lives ; and it appears 
here that, between the higheft and loweft Intereft, 
the Difference in the Term is nine Years. This 
wants no farther Comment, fo I fhall add only a 
Ihort Obfervation, tho*, fliort as it is, it trenches 
deep into the Scheme, and all the Rules wlwch 
Mr. De Moivre has contrived for inveftigating the 

Value 
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Value of Annuities for one or more Lives, of any 
Kind, or in any Shape ; and my Remark is this'. 
On computing, by his Scheme and his Rules, the 
Value of Annuities for a fingle Life, and for two 
or more Joint Lives, the Values come out to be 
fuch as corretpond to a Term below the evea 
Chance, or Probability of the. Duration of the 
Life or Dves : And on the contrary, on compu- 
ting the Value of Annuities for two or more Lives 
and the Survivor, the Values arc always fuch as 
correfpond to a Term above the even Chance, or 
Probability of the Duration of the Lives, or the 
Survivor of them. And I will fay here, as I faid in 
my EJfayj on much the like Occurrence, that this 
is a C(!ntradi£tion to common Senfe and Reafon, 
and leave it to Mr. Be Moivre to reconcile it if he 
can ; but I bar all Proems from Mathematical 
Schemes, unlefs he take fpecial Care that his Data 
and Poftulate are all right and clear. 
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TABLE I. 


Showing the Value of Annuities and Lcafes 


certain, for any Term of Years, in Years, 


and in the eighth Part, and hundredth 


Part of a Year. Intereft, three /^r Qent. 


Term Valoe in 
of th th. 




Value in 




Value in 


Term. 


th th. 


Term. 


th th. 


Yean. 


y. 8 100 




r. 8 100 


• 


Y. 8 100 


I 


00-7-97 


26 


17-6-86 


51 


25-6-86 


2 


01.7.91' 


"27 


18-2-31 


60 


27-5-65 


'3 


02-6-83 


28 


18-6-75 


70 


29-1-12 


4 


03-5-61 


29 


I9-I-I7 


80 


30-1-2 1 


5 


04-4-58 


30 


19-^-58 


90 


31 


6 


05-3-42 


31 


19-7-98 


100 


31-4-60 


7 
8 


06-2-24 
07—03 


32 
■33 


20-3-37 
20-6-75 


Fee 


33-2-33 




9 


07-6-81, 


34 


2I-I-I2 




10 


08-4-56 


ZS 


21-3-48 


■ 


II 


09-2-29 


36 


21-6-83 




12 


10 r- 


Z1 


22-I-I7 




<3 


10-5-67 


38 


22-4-19 




• ^4 


11-2-33 


39 


22-6-79 




15 


1 1-7-97 


40 


23 II 




i6 


12-4-59 


4» 


23-3-42 




»7 


13-1-19 


42 


23-5-7* 




i8 


13-6-78 


A% 


24 




'9 


14-2-35 


44 


24-2-27 




20 


14-7-89 


45 


24-453 




21 


15-3-42 


46 


24-6-78 




22 


15-7-94 


47 


25 — 02 


/ 


23 


16-3-44 


48 


25-2-25 




24 


16-7-92 


49 


25-3-47 




25 


17-3-40 ' 50 1 


25-5-67 1 
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Showing the Term ta wliich Annuities and 
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puted to be equal ; and the Value of fuoh 
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.. . _ 


Y.«tB. 


y^th. iY.ttb. 


Y.8th. 




Y;8tli. 
15-3 


I2-I 


I 


25-- 


17-3 26 


27-4 


18-4 


51 


2 


28-'. 


1 8-^ 


27 


26-J 


18-2 


52 


15- " 


117 


3 


31- 


19-7 


28 


26-a 


17-7 


53 


14-4 


1 1-5 


4 


33'" 


20^6 


29 


25-5 


^7^5 


54 


14- - 


1 1-2 


5 


34-4 


21^2 


30 


25-- 


17-3 


55 


13-4 


II-- 


6 


35-- 


21-3 


31 


24-4 


1 7-1 


56 


13- - 


10*5 


7 


35-* 


2I'3 


32 


24-- 


16-7 


57 


12-4 


10-3 


8 


35-^ 


21-3 


33 


23-4 


16^5 


58 


I2-- 


10^- 


9 


35-- 


21-3 


34 


23-- 


16-3 


^9 


II-4 


9*5 


lo 


35-" 


21-3 


35 


22-4 


16-1 


60 


1I-- 


9-2 


II 


34-4 


21-2 


36 


22-- 


^5-7 


61 


10-4 


8-7 


12 


34-- 


2I-I 


37 


21-4 


^5-5 


62 


10- -" 


8-4 


13 


33"5 


2O-7 


38 


21-- 


«5-3 


63 


9-4 


8-1 


14 


33-i 


20-6 


39 


20-4 


i5"i 


64 


9-- 


7-6 


15 


34-7 


20-5 


40 


20-- 


14-7 


65 


8-4 


7-3 


16 


32-4 


20-4 


4» 


19-4 


J4-5 


66 


8- 


7-. 


»7 


3*-i 


20-3 


42 


19- - 


14-3 


67 


7-3 


6-4 


18 


31-6 


20-2 


4? 


i8-'4 


14- - 


68 


66 


6-. 


»9 


31-3 


20-i 


44 


18- 


13-6 


69 


6t 


5-4 


20 


31-- 


19-7 


45 


17-5 


13-4 


70. 


5^4 


5-- 


21 


30-4 


19-6 


46 


17-2 


13-'2 


75 


4'-» 


3-7 


22 


30- 


19-5 


47 


16-7 


13"' 


80 


3- 


2-6 


23 


29-3 


19-3 


48 


16-4 


12-7 


85 


2-- 


1-7- 


24 


28-6 


19- 


49 


16-^1 12-5 


90 


1-' 


0-7 


i4 


28-1 


18-6 


JZ 


15-6 12-3 
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[Showing the Term to which Annuities and 
Leafes certain, for a fingle Life, arc com- 
puted to be equal ; and the Value of fuch 
Annuities and Leafes, in Years, and the 
eighth Part of a Year* Intercft, four 
per Cent. 



Age.i Term 


Vat. in , Mf. 1 Term | Vat.in 1 Ar 
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Val. in 




Y,»th 


y.«th 
'5-3 


Y.Sth. V.8tl; 

i6 27-4 16- ; 


t. ^^^ 


y.Sth 


. Y.jLh, 

} H-2 


I 


25.. 


? 5J 


»5^: 


2 


28-. 


16-5 


2y 


r 26-; 


r 16-2 


t 52 


• 15- 


- II-- 


3 


3I-- 


17-4 


2j 


t 26-2 


. 16- 


• 53 


H-4 


. 10-6 


4 


33-- 


18- - 


29 


25-J 


; 15-6 


► 54 


H-- 


10-4 


5 


34-4 


18-4 


30 


25-- 


■ 15-4-1 55 


13-4 


10-2 


6 


35-- 


18-5 


31 


24-4 


15-3 


56 


13- 


9-7 


7 


35-- 


i«-5 


32 


24r- 15-2 


57 


12-4 


9-5 


8]35" 


i8-5| 33 


23-4 15- - 


58J12-- 


9-3 


9 35-- 


18-5 34 


23-- 14-6 


59 it-4 


9-- 


10 


35-- 


18-5 35 


22-4 i4-5i ^o|»i-- 


8-6 


II 


34-4 


18-4 36 


22-- 14-3 


61 


10-4 


8-3 


12 


34-- 


^8-3. 37 


21-4 14-2 


62 


10- - 8--| 

9-4 7-6l 


13 


33-5 


18-2; 


38 


21-- 


14.- 


63 


»4 


33-2 


18-1 


39 


20-4 


13-6 


64 


9.. 


7-3 


*5 


32-7 


18-- 


40 


20-- 


13-4 


65 


8-4 


I" 


16 


32-4 


18-- 


41 


19-4 


13-2 


66 


8-- 


6-5 


17 


32-1 


17-7 


42 


19.- 


13-1 


67 


7-3 


6-2 


18 


31-6 


17-6 


43 


i8>4 


12-7 


68 


6-6 


5-6 


19 


31-3 


17-5 


44 


18- - 


12-5 


69 


6-1 


5-2 


20 


31-- 


»7-4 


45 


^7-5 


12-3 


70 


5-4 


4-6 


21 


30-4 


17-3 


46 


17.2 


12-2 


75 


4-2 


3-6 


22 


30-- 


I7-2i 


47 


16-7 


12- - 


So 


3-- 


2-6 


23 


29-3 1 7-1) 


48 


16-4 


u-7 


85 


2-- 


1-7 


24128-6 16-7 


49 


16' I 


"-5 


90 


I-- 


0-7 


1 25I28-1 16-5 50I15.6I 


ii-4< 


ifc. 
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TABLE V. 


Showing the Value of Annuities and Leafes 


certain, ,{<x any Term of Years ; in Years, 


and in the eighth Part, and hundredth 


Part of a Year. Intereft, five/erCiw/. 
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Valoe in 


Value in 


of 


th a. 


Tftm 


th th. 


Tern th th. 


Vein. 


Y. S TOO 


26 


Y. S l«o 


Y. S too 


I 


00-7-95 


H-3-37 


51 


18-2-33 


2 


OI-6-86 


27 


14-5-64. 


60 


18-7-93 


3 


02.5-72 


28 


14.7-89 


70 


19-2-34 


4 


03-4-54 


29 


i5-i-»3 


80 


19-4-59 


5 


04-2.33 


30 


15-2-36 


90 


19-6-75 


6 


05-07 


P 


15-4-59 


100 


19-6-85 


7 
8 


05-6-79 
06-3-46 


32 

33 


15-6-80 
16—— 


Fee 


20—?— 


\ , 


9 


07 — II 


34 


16-1-19 




10 


07-5-71 


35 


16-3-37 




II 


08-2-31 


36 


16-4-54 




12 


08-7-87 


37 


16-5-70 




13 


09-3-39 


38 


16-6-86 




14 


09-7-89 


39 


17 — 01 




'1 


10-3-38 


40 


17-1-15 




i6 


10-6-84 


41 


17-2-30 




17 


1 1-2-27 


42 


17.3-43 




i8 


11-5-68' 


43 


17-4-53 




'9 


12 


44 


17-5-60 




20, 


12-3-46 


45 


17.6-77 




21 


12-6-82 


46 


17-7-88 




22 


13-1-16 


47 


17.7-98 




23 


13-3-48 


48 


18—08 




24 


13-6-79 


49 


18-1-17 




25 


14— op 


50 


18-2-25 

















AvnvmiES for Lives, (^c. 6^ 



T A B L E VI. 
Showing the Term to which Annuities and 
Leafes certain, for a fingie Life, are conl- 
puted to be equal ; and the Value of fuch 
Annuities and Leafes, in Years, and the 
eighth Part of a Year. Intcreft, five 
per Cent, 



Age. 



I Term 
I Y.Sth. 



I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 
i6 

»7 
i8 

»9 

20 
21 

22 

23 
24 

25 



25-- 
28-- 
3,-. 

33-- 

34-4 

35-- 

35-- 

35-- 

25-- 

35- 

34-4 

34-- 

33-5 

33-2 

34-7 

32-4 
32-1 

31-6 

31-3 
3'-- 
30-4 
30-- 

29-3 
28-6 

28-1] 



Val.inl Age., Term {Val.lDl Age. 
Y.Jth. 'y.8th.:Y.«th.l 



4-- 
4-7 
5-4 
6-- 
6-2 
6-3 
6-3 
6-3 
6-3 
6-3 

6-2 
6-1 
6-- 
6-- 

5-7 
5-7 
5-6 
5-5 
5-5 
5-4 
5-3 
5-2 
5-1 
5-- 



26 
27 
28 
29 

30 

3' 

32 

33 
34 

36 

37 
38 

39 
40 

41 

4« 

43 
44 
45 
46 
47 
48 
49 
50 



27-4 
26-7 
26-2 

25-5 
25-- 

24-4 
24-- 
23-4 
23-- 
22-4 
22-- 
21-4 
21-- 
20-4 
20-- 
19-4 
19- - 
18-4 

,8-- 

17-5 
17-2 

16-7 

16-4 

16-1 

15-6 



14-6 


51 


^5-3 


H-5 


52 


15-- 


14-3 


53 


14-4 


14-2 


54 


14-- 


14- - 


55 


13-4 


13-7 


56 


13- - 


13-6 


57 


12-4 


13-5 


£8 


12-- 


13-4 


59 


11-4 


13-3 


60 


1 1-- 


n-i 


61 


10-4 


12-7 


62 


10- - 


12-6 


63 


9-4 


12-5 


64 


9-- 


12-3 


65 


8-4 


12-2 


66 


8-- 


12-- 


67 


7-3 


11-7 


68 


6-6 


1 1-5 


69 


6-1 


1 1-4 


70 


5-4 


11-3 


75 


4-2 


ii-i 


80 


3-- 


II-- 


85 


2-- 


10-7 


90 


I-- 


10-5 


(^c. 





Term 
V.8ch. 



VaLiq 
Y.tth. 

10-4 
10-3 

id-i 
9-7 

9-5 

9-3 
9-1 

1-7 
8-4 
8-2 
8-- 
7-5 
7-3 

6-3 
6-- 

5-4 
5-1 
4-5 
3-5 
2-5 
1-6 
0-7 
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A Valitation of 



TABLE Vn. 

Showing the Value of Annuities and Leafes 
certain, for any Term of Years, in Years, 
and in the eighth Part, and hundredth 
Part of a Year. Intereft, ^xper Cent. 




[ ^' TABLE VIII. 

(Showing the Term to which Annuities and 
Leafes certain, for a fingle Life^ are com- 
puted to be equal ; and the Value of fuch 
Annuities and Leafes, in Years, and the 
eighth Part of a Year. Intereft, fix 
per Cent. 



Age. 1 Ten* 


VaUin 


Age. 


Term 


▼al.bf Age. 1 Term |V«l.i« 
y.gth.t lY.Stb.) Y.8th. 


|Y.«th. 


y.Sth. 




y.gth. 


I 


25-- 


12-6 


26 


27-4 


13-2 


51 


15-3 


9-6 


* 


28-- 


»3-3 


^2 


26-7 


1 3-1 


52 


15- . 


9-5 


3 


3,.. 


13-7 


28 


26-2 


13.- 


53 


14.4 


9-4 


■4 


23" 


14-1 


29 


25-5 


12-7 


54 


14-- 


9-2 


5 


34-4 


14-3 


30 


25-- 


12-6 


55 


13-4 


9" 


6 


35-- 


14-4 


31 


24-4 


12-5 


56 


13- - 


8-6 


7 


35" 


14-4 


32 


24-- 


12-4 


57 


12-4 


8-4 


8 


35-- 


14.4 


33 


23-4 


12-3 


58 


12-- 


8-3 


9 


35-- 


14-4 


34 


23-- 


12-2 


59 


1 1-4 


8-1 


lO 


35-- 


14-4 


,35 


22-4 


12-1 


60 


II-- 


7-7 


II 


34-4 


H-3 


36 


22-- 


12- - 


61 


10-4 


7-S 


12 


34-- 


H-3 


.37 


21-4 


1 1-7 


62 


10- - 


7-2 


13 


33-5 


14-2 


38 


2I-- 


1 1-6 


^^ 


9-4 


T" 


14 


33-2 


14-2 


39 


20-4 


1 1-5 


64 


9-- 


6-6 


15 


32-7 


14-1 


40 


20-- 


1 1-3 


65 


8-4 


6^4 


16 


32-4 


1 4-1 


: 41 


rsr4 


ri-2 


66 


^. 


6-1 


>7 


32-1 


14-- 


42 


:?; 


II-- 


67 


7-3 


5-6 


18 


31-6 


14- - 


43 


10-7 


68 


6-6 


5-3 


19 


3^-3 


13-7 


44 


r8-- 


10-6 


69 


6-1 


5-- 


20 


31-- 


13-7 


45 


17-5 


ie-5 


70 


5-4 


4-5 


21 


30-4 


13-6 


46 


17-2 


10-4 


75 


4-2 


3-4 


22 


30-- 


13-6 


. 47 


16-7 


10-3 


80 


3-- 


2-5 


23 


29-3 


^3-5 


> 48 


16-4 


ID-2 


85 


2-- 


1-6 


24 


i8-6 


13-4 


' 49 


16-1 


lO-I 


90 


I-- 


0-7. 


25 


28-1 


13-3 50 1 


15-6 


10- - 


£sf<r. 
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T A B L E IX. 

Showing: the Term Id Years, and the eighth 
Part of a Year, to which Lives of all 
Ages in the City of London are computed 
to be equal. 



Y. gth. > Ago. I 



Y. tth. I Ag ST 
52 

53 

54 
55 
56 

57 
58 

II 
61 
62 
63 

65 
66 
67 
68 
69 
70 
80 
90 



AgM. 



I 

2 
3 

4 

5 
6 

7 
8 

9 
10 
II 
12 

'3 

14 

»5 
16 

17 
18 

'9 J 

20 

21 

22 

23 

24 



25 

28 

31 

33 

34—4 

35 — 

35— 

35—- 

35 

35 

34--5 

34—2 
34- 

33—6 

33—5 
33—4 
33—3 
33—2 
33— » 

32— Z 

32—4 
32 — 

31—4 
3X — 

30—4 



26 
27 
28 
29 
30 

3» 
32 

33 
34 
35 
36 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

I 48 

49 



30 

29—4 
28—7 
28—2 

27—5 
27 — 
26--3 
2^—6 
25—1 
24—4 

23—7 
23—2 

22 — 5 

21—7 

21— 'X 
20—3 

19 — 6 
19— I 
J 8— 4 

17—7 

17 — -2 

16^ s 

lb 

15—3 
I4--6 



Sth. 



i 



14—2 
13—6 
13—2 

12 — 6 
12 — 2 
11— 6 

II 2 

10—6 

10 — 2 

9—6 

9— « 
8^6 
8 — 2 
7—6 

7—3 
7 — 

6-5 
6 — 2 

5—7 
5—4 
2—7 
I — I 



T WO 

S C H E M E S : 

The First, 

Showing the Proportion in which the fup* 
pofed 35 Years or Chances of Vitality, 
on the Life of a Ferfon of ten Years Age, 
decreafe in each Period of ten Years ; as 
ftated by Mr. Hodgfon on the London 
Bills of Mortality, p. 9, (Sc. 

The S E c o N D, 

As computed by Mr. Lee on the fame Zm- 
don Bills of Mortality* 



'x^ 
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^ V A L > - I O M ^ 



SCHEME I. 

Showing the Proportion in which the fup- 
pofed 35 Years or Chances of Vitality, 
on the Life q(, a Pcrfon ©f ten Years Age, 
deaeafc in each Period of ten Years; as 
ftaled by Mr. fl«%/&» on th« L09M 
Bilk of Mortality, p. 9, &c. 



Tnm 




10 


to 


to 


to 


30. 


to 


40 


to 


50 


to 


to 


to 


70 


to 


So 


to 



T-** 



20 

30 
40 

50 
60 
70 
80 
90 



90 and upwards 



•vr 



8 

5 
4 
3 
3 

S 

2 

3 



?5 



•tb. 



4 

4 
4 



Annuities ^r Lives, &c'» 99 



SCHEME II. 

Showing the Proportion in which the fup- 
pofcd 35 Years or Chances of Vitality, 
on the Life of a Perfon of ten Years Age, 
decreafe in each Period of ten Years ; as 
computed by Mr. L^ on the fame Londm 
Bills pf Mortality. 


from 

10 to 20 
20 to 30 
30 to 40 
40 to 50 
- 50 to 60 
60 to 70 
70 to 80 
80 to 90 
90 and upwards 


y. stL. 




5 '■" * ■ 

6 4 

6 3 

5 - 

4 — -— 3 
J _ 6 


I ^,«.« , 4 


1 -**- -- ^ X 




35 " ^' 






BUILDING 

USB ONLV 






